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SUMMARY 
This study describes, from a psychological perspective, the relationship between 
self identity and the propensity to disclose and exchange knowledge. Against the 
background of knowledge transfer processes and using the context of 
professional identity, the study proposes a structure of professional identity and 
argues that where knowledge is central to that identity, and where the identity has 
been activated, it intervenes in the willingness to disclose and exchange 
knowledge. 
The arguments draw attention firstly to a hypothesised structure of professional 
identity that contains built-in paradoxes that surface when the identity is activated 
from its cognitive location. Identity is seen as a super-ordinate entity which, 
along with motives and roles, conditions willingness, intention and action. At the 
heart of the argument is the notion of possessiveness which, the study argues, 
when applied to knowledge, creates a conscious sense of dilemma and tension 
along the continuum from self-orientated individualism to group loyalty and 
obligation. Although willingness is often perceived in relational terms involving 
trust, the study argues that it is dependent on the weightings of the dimensions of 
the structure of identity. 
The findings of the study captured first, a portrait of professional identity which 
consists of six factors. Such a portrait is seen as a cognitive identity structure. 
Second, a set of independent willingness distance measures. Third, a tentative 
connection between identity structures to willingness statements. The study 
concludes with a conceptual framework that displays the role of professional 
identity in the knowledge transfer process. This study is a contribution to the 
literature on identity in that it attempts to go beyond the cognitive location of 
identity to make connections with behaviour. The findings are clear but faint. 
The study provides some interesting areas of directions for further research. 
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INTRODUCTION 
1.1 Portrait of the Study 
Chapter I Introduction 
This is a study of identity and its intervening relationship to one's willingness 
to disclose knowledge or information within the context of knowledge transfer. 
It is an examination of the influence of self-identity on the propensity of an 
individual to disclose or exchange knowledge or information. The particular 
focus of the argument is professional identity, and by this the study takes to 
mean an individual, working in academia or industry, who is developing new 
knowledge from within a framework of established knowledge codified by an 
association of experts. The study interest is in the effect of such identity on 
the process of knowledge transfer: that is, the exchange of knowledge 
information between experts and between academia and industry. 
Professional Service Firms (PSF), more specifically, professional engineering 
is the main setting of this study. The arguments applied in the discussion are 
contained within the framework of the relationship between identity and 
behavioural intention. From the outset it is important to make clear that the 
study is concerned solely with intrinsic psychological processes and not the 
external institutional and legal arguments that surround knowledge transfer 
agreements. The study contends that there is always a reluctance to disclose 
and exchange new knowledge and that this reluctance is psychologically 
rooted in the dilemmas inherent in being 'a professional'. The fundamental 
proposition is that personal dilemmas and tensions which occur within the 
individual professional as to whether or not to disclose or exchange 
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information pre-exist as paradoxes within their identity structure and as such 
become conscious issues when the identity is activated. At the centre of the 
dilemma is the conflict between self-centred possessiveness of new 
knowledge and gratitude and loyalty to the group holding the current 
boundaries of knowledge. In terms of application, the arguments in the above 
in the specific instance where a professional is faced with the option to 
disclose or exchange their professional knowledge, the identity becomes 
activated and intervenes in their willingness to participate in the action. 
The study looks at actual knowledge transfer behaviour and at the process of 
transfer and particularly the propensity of individuals to engage in that process. 
The focus is upon measuring professional identity. The theoretical foundation 
of the identity approach lies in social identity theory (Tajfel, 1978) and self- 
categorisation theory (Turner, 1985; Turner, 1987a). However, as the form of 
identity is cast as a 'professional identity' the measure used endeavours to 
secure the degree to which 'professional knowledge' plays a role in identity. 
Thus professional identity is conceived in terms of the contribution which 
knowledge makes to overall social identity and its role in group attachment. 
The study is also concerned to measure the valence (Ashforth, 2001) or utility 
(Fehr et al. 2002; Thibaut and Kelley, 1959) of the knowledge transfer process 
itself. Seeing knowledge transfer purely as a process, however, runs into the 
problem that it is perfectly possible to agree with the idea in principle but still 
be reluctant to transfer knowledge that is owned by the individual. In other 
words, the value placed on the process may be different when the individual is 
actually engaged in transferring their knowledge. 
The overall assumption is that it is the ownership of knowledge that brings it to 
fore in terms of professional identity. The strength of professional identity will 
influence the degree of agreement 'in principle' with the process. The 
agreement 'in principle' has to be tested against actual behaviour. However, 
in this study measurement is limited to psychological propensity not actual 
behaviour. Some evidence of the influence propensity comes from the notion 
of reciprocity. The notion of 'propensity to reciprocity' as a personality 
variable is seen as intervening between identity and actual behaviour 
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(Gallucci and Perugini, 2003). Thus far, the study has answered the question 
of 'what' the present study is about. In the next section, the study draws out 
the `why' aspect of the study, that is, the justification of the research. 
1.2 Justification of the Research 
The question of 'identity' has become a central theme in a variety of debates 
within the social and human sciences (du Gay, 1996). For more than 40 
years theories of human action have assumed that cognition and action are 
merely two sides of the same coin. In recent years, we have become more 
and more aware of the complexities involved in the relationship between 
cognition and behaviour and yet there are some factors along the path from 
cognition to behaviour which are difficult to control (Kuhl and Beckmann, 
1985). In other words, people do not always do what they intend to do. 
Therefore, it becomes essential to understand the process of cognition that 
links to behaviour. The study takes the portrait of identity as a cognitive 
portrait. These are used against some kind of measure of behaviour and 
intention. Given the inherited problems of relating identity to behaviour and the 
current limited research in this field, what the study needs to overcome is 
relating identity to behavioural intention. This, is the challenge of the research. 
Given this background, in the following section, the study describes the 
identified issues which formed the justification of this study: first, the issues 
within professional service firms and second, the problems of the process of 
knowledge transfer. 
The issues within Professional Service Firms 
Professional Service Firms (PSFs) are an important setting for research in this 
field since their competitive capability depends heavily on their ability to 
mobilise and synthesise professionalised bodies of expertise in order to create 
knowledge that satisfies client demands (Lowendahl, 1997). PSFs are seen 
as the carriers of specific types of expertise (Tordoir, 1995) and as knowledge 
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intensive organisations that provide expert advice and services. They draw 
on intellectual capital as a crucial resource with knowledge, new knowledge 
and information being key components (Lowendal, 2000). Professions and 
professionals, in recent decades, have faced unprecedented challenges from 
the spread of access to information (Ungar, 2000). As a consequence of this 
the legitimacy of their claims to expertise based on exclusive possession of 
specialised knowledge is beginning to be questioned by an empowered 
society. This has had profound consequences for professionals, particularly 
with regard to their relationship to knowledge and to clients (Beck and Young, 
2005). This is compounded by the fact that the relationship between firm- 
specific knowledge and professional knowledge is characterised by a growth 
of new knowledge which, in conjunction with the general spread of knowledge, 
has sometimes led to boundary insecurity and ambivalence of identity 
(Gendron and Suddaby, 2004). Professional relationships are complex 
relationships containing many sources of tension, the most obvious of which is 
the multiple identity dilemma of being affiliated to an organisation and a 
profession (Robertson, et al. 2003). 
Evidently PSFs face a paradoxical challenge in managing intellectual capital 
(Chang and Birkett, 2004). Existing theories have recognised the importance 
of expert knowledge in the formation and survival of PSFs: it is what they are 
about. Yet expertise is not based on a static corpus of knowledge but 
involves understanding information search and information processing 
behaviours (Mattila and Wirtz, 2002). Professional knowledge is categorised 
as an accumulating process that involves the articulation of scientific and 
documented knowledge, and the personal experience and dexterity of 
individuals (Tordoir, 1995). Lam goes further to identify a potential long-term 
problem in collaborative relationships: asymmetry in knowledge transfer. This 
situation invites professionals to disclose and be forthcoming on what they 
know but tends to generate a sense of insecurity which, in turn, can inhibit the 
development of an open and trusting relationship (Lam, 1997). The question 
therefore becomes apparent: how do individual professionals response in 
such a situation? It is the consequence of their responses, the study suggests, 
and it becomes central to PSFs as a whole. 
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The Concerns within Engineering Profession 
The central role of engineering in society and the economy may be assumed 
as a highly recognised profession by its distinct professional work. The report 
of the Royal Academy of Engineering (2000), however, tells the contrary, that 
'the engineering profession is considered by many, including unfortunately 
many young, as a somewhat dull, uncreative, activity wholly associated with 
the so-called "old economy"' (p. 6). And yet 'the public image of engineering 
in the UK is poor, furthermore visibility of the profession is low and confused' 
(p. 8). The statements as such expressed not only a sense of an 
unsatisfactory situation within professional engineering body, but also a sense 
of urgency for a proper understanding of the meaning of engineering. These 
issues, the study suggests, uncover the identity struggle within the 
engineering profession as a whole. In other words, the heart of the matter is 
the meaning of professional identity. 
In order to explain what distinguishes engineering from other professions, 
defining the characteristics of engineering becomes essential. The Royal 
Academy of Engineering (2000), described engineering as `the knowledge 
required, and the process applied, to conceive, design, make, build, operate, 
sustain, recycle or retire, something of significant technical content for a 
specified purpose; -a concept, a model, a product, a device, a process, a 
system, a technology' (p. 31). 
Furthermore, it is practised by individuals, by teams of people and by whole 
organisations, as determined by the scale of the endeavour and the range of 
knowledge and skills required. In particular, engineering implies two distinct 
components: engineering knowledge (the 'know what'), and engineering 
process (the 'know how'). The key characteristics of engineering therefore 
lies in their knowledge. Engineering knowledge is the growing body of facts, 
experience and skills in science, engineering and technology disciplines 
coupled to an understanding of the fields of application. The 'know what' is 
mainly experience-based knowledge, which is more difficult to describe and 
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communicate than codified knowledge because it must be put into the context 
of an application. 
Engineering knowledge is the knowledge required to be applied to the 
engineering process in hand. It is knowledge of the relevant field of activity 
and the context in which it is to be practised, for example, the theory of 
structures for a bridge; the physics of space for a geo-stationary satellite; 
thermodynamics for a jet engine. The relevant science has also to be known. 
Engineering process, on the other hand, assembles all relevant knowledge 
and experience for a specified purpose. The engineering process has two 
very important bridging roles: first, it is the bridge between science and 
technology; and second, it is the bridge between technology and innovation. 
What has been expressed here is a sense of distinctiveness of the 
engineering profession that is rooted in knowledge. Evidently, knowledge is 
seen as a mark of engineers' excellence. Engineering knowledge ranges 
from the more traditional, such as civil, mechanical, electrical, chemical, 
automotive, aeronautical, to the newer such as electronic, communications, 
medical, bio-technical. Such categories therefore form the general 
classifications of engineers. 
The term 'engineer' originally appeared during the Industrial Revolution and 
referred to people who tended the engines in factories. Today, however, it 
means much more. Engineers as a group are among the most creative 
people. They synthesise, solve problems, and innovate. An engineer is a 
person qualified by aptitude, education, and experience to perform 
engineering functions. 
Engineers are defined in terms of the products they produce (Kilduff of al. 
1997). Research work on engineering identity provided an example of 
Japanese engineers that those who belonged to well-defined and prestigious 
occupational communities, tended to develop company selves compatible with 
their corporate culture, but found that these selves required `active and artful 
construction, a performance, a tightrope walk' (Kunda, 1992, p. 216). The 
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implication is that a professional engineer is assumed for the development 
and application of engineering science and techniques especially researching, 
designing, manufacturing, superintending, and managing. 
In the UK, professional engineers are identified or associated with 
professional bodies. Such identification is seen as a symbol of professional 
status and recognition. Professional bodies as such formed a knowledge 
community, which has attracted a large number of professional engineers. 
Some interesting figures were reported by the Royal Academy of Engineering 
(2000) that, 
i) There are about 2,000,000 people in the UK who call themselves 
engineers. About three quarters of these have a professional 
engineering qualification. 
ii) There are about 600,000 engineers with qualifications at the 
Chartered/Incorporated level, some 160,000 of these are registered 
with the Engineering Council, and can use the titles 
charted/incorporated/technician engineer as appropriate. 
iii) There are about 620,000 members of the 34 engineering institutions 
nominated by the Engineering Council. 
Chartered engineers are stated as 'the elite of the engineering profession' 
and an internationally recognised mark of competence and excellence (ECUK, 
2004). An alternative view was suggested by Mueller and Carter (2006) that 
engineering as a body of knowledge became liable to critique from outwith 
and its professional jurisdiction was no longer easily enforceable. The 
challenge to engineering professionalism has taken place through means 
such as increasing the transparency of what the engineering professional 
does. 
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The Controversy of Defining Professionalism 
The concept of professionalism cannot be clearly and simply defined since it 
has a varying range of characteristics which are often culturally determined. 
Another difficulty in dealing with the concept of the 'professional' lies in the 
fact that in common usage the term may denote quite different characteristics 
in different contexts (Helsby, 1995). 
Professionalism has been seen as a predictor of organisational commitment, 
role stress, and turnover (Bartol, 1979), and as the capacity of an 
occupational group to be extrovert, generous and knowledgeable in its 
relations with professional colleagues, other professional groups, and 'the 
public'. It defines professionalism, therefore, not in terms of status and self- 
regulation, but in terms of values and practices (Nixon et al. 2001). 
Professions are described as 'self-regulating occupations in that professional 
institutions have monitored education and training requirements, accredited 
institutional provision of training, awarded and renewed professional licences, 
controlled aspects of professional practice and disciplined recalcitrant 
members' (Evetts, 2002, p. 341). But professionalism is not established once 
and for all in any straightforward way. Professionalisation projects are based 
in part on the necessity of being seen to be professional as opposed to simply 
being professional (Oerton, 2004). 
Child et al. (1983) appear to argue that production engineers lack a cognitive 
base for claims to esoteric knowledge, skills and professional identity (p. 68). 
This brings in a very interesting cognitive aspect of engineers. A set of 
relationships may be questioned here: in a psychological sense, how do 
professionals see themselves as a professional? Are they actually aware or 
do they recognise their professional identity? Could one be a professional 
without identifying with their professional identity? For example, an academic 
may be only self-identified as a writer. If this is so, such cognitive process of 
self-constructed professional identity becomes an important issue in 
addressing the meaning of professional identity. In addition, how this self- 
definition contributes to their professional behaviour is another. 
9 
YingFei Gao Chapter I Introduction 
A profession is an occupation that has gained its status by meeting certain 
criteria. Professionalism, however, is an attitude that motivates individuals to 
be attentive to the image and ideals of their particular profession (van Zandt, 
1990, p. 243). Jago (1984) suggests it is an 'ideology that serves as a 
substitute for guaranteeing continued work competence (p. 122)'. That is, 
professionalism is an internalised mechanism that should complement such 
similar external monitoring mechanisms as credentialing. 
Professionalism means different things to different people (Jago, 1984). To 
some it may mean altruism or dedication to service or a high level of 
competence in their work. The -ism suffix suggests that professionalism 
includes behaviours and attitudes that are characteristic of 'true' professionals. 
Van Zandt (1990) suggests that the concept of professionalism must be 
individualised. It is a complex attribute, and there may not be total agreement 
on its definition. For van Zandt (1990, p. 243), professionalism is: 
I. the way in which a person relies on a personal high standard of 
competence in providing professional services 
2. the means by which a person promotes or maintains the image of the 
profession 
3. a person's willingness to pursue professional development opportunities 
that will continue to improve skills within their profession 
4. the pursuit of quality and ideals within the profession 
5. a person's sense of pride about the profession. ' 
These five components of professionalism are not mutually exclusive. One's 
professionalism would be diminished, however, if any of the components were 
not addressed in his or her professional development. On an individual level, 
a person must set high standards of performance and seek excellence, not 
mediocrity; demonstrate eagerness, creativeness, and curiosity, not 
complacency. Professionalism should impel use to go beyond our own ideals 
and to encourage high standards from colleagues. Pride in the profession 
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comes from an appreciation of its past, a dedication to its current practices, 
and a belief in its potential for future refinements. 
The concerns within professional engineering and the controversy of the 
concept of professionalism have formed initial perspectives of the study. This 
is illustrated in Figure 1.1. 
Professionalism 
as membership 
Feeling 
professional 
as an identity 
Professionalism 
as a behaviour 
Figure 1.1 
Initial perspectives 
Framed in this way the key issues are revealed. Does membership of a 
professional group and professional behaviour (conduct) automatically lead to 
feeling the profession as part of self-identity? What connects membership 
and professional behaviour (conduct) to identity? The study does not assume 
that the relationships is automatic but hopes that by revealing identity the 
connection will be simply identified. Although there must be a relationship 
between the three circles exactly how membership and behaviour (conduct) 
relate to identity is the key direction of the study. 
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The Problems of Knowledge Transfer 
For decades, scholars have attempted to answer the question of how 
knowledge is best transferred. Morris and Empson (1998) argued that a 
variety of knowledge management strategies co-exist within the professional 
service sector. Moreover, they argued that knowledge transfer is not 
inevitable and requires the right sort of structure and systems as well as the 
propensity of employees to cooperate. There are no shortage of best 
practices, transfer models and strategies being offered in the literature to the 
process of knowledge transfer in PSFs (Parsons, 2004; Sammons, 2005; 
Svensson, 2000; Watson and Hewett, 2006). For example, knowledge 
transfer in consultancy firms includes the training of, and cooperation with, the 
client or local firms as part of making knowledge transfer effective (Svensson, 
2000). Robertson et al. (2003) highlighted the influence of the professional 
context on this wider process of knowledge distribution and exchange. As 
with large firm studies, the challenge is to build organisations that can share 
and integrate knowledge (Kogut and Zander, 1992; Nonaka and Takeuchi, 
1995). 
A crucial aspect of the whole process, however, is the issue of the context of 
reciprocal interdependence that exists between the professional and the client. 
Both Mills et aL (1983); Watson and Hewett (2006) argue that the success of 
a knowledge transfer system hinges in large part not only on the extent to 
which the system is accessed and used, but also on the willingness of 
individuals within the firm to contribute their valuable knowledge to the system. 
It is this aspect of willingness to declaim, disclose or exchange professional 
knowledge that the study sees as crucial to the whole process. The 
assumption of this study is that this individual willingness cannot be taken for 
granted and therefore the process cannot be perceived as simply legalistic 
and automatic. 
The problem with studies on knowledge transfer is that they remain on the 
surface of the process without engaging the psychological issues that lie 
beneath. In concentrating on process the individual has been neglected. 
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Despite the fact that knowledge can, in legal terms, be owned by 
organisations through documented formulations, it actually resides with the 
individuals who created it or who have learnt how to use it. The individual 
context matters at this level; issues come to the surface and engage in 
relationships. What is being exchanged for what? How much do the 
professionals give away? What is actually going from one place to the other? 
If the content of exchange is some confidently held piece of knowledge 
possessed by a professional, is this knowledge a reflection of their self-identity? 
And, if this is so, then exchange becomes very personal. If knowledge is 'the' 
salience component of self identity, or, professional identity, then 
understanding a professional's attachment to that knowledge is very central to 
comprehending how knowledge transfer actually works as a human process. 
It is the contention of this study that professional knowledge is a primary part 
of the structure of professional identity and as such that it brings the individual 
to the heart of the process. The extension of this argument suggests that 
knowledge that is salient to identity has an innate quality that breeds 
possessiveness that in turn affects willingness to disclose and exchange. 
The issue of 'having recognised responsibility' within society actually places 
individual professionals within that wider social structure in both a hierarchical 
and group formation and as such have a direct influence on individuals. On 
the ethical sense of professional responsibilities, the question is where does 
this sense of responsibility reside? The study argues that a sense of 
responsibility is attached not just to the social standing of the group but also to 
the exclusivity of knowledge. If the place of a profession in society changes, 
then that will directly affect the individual. For example, in an information age 
the role of school teachers and their place in the social structure may be 
changing and this will affect the professional identity and practices of 
individual teachers. In reality, whatever the structure, the knowledge transfer 
process always engages individual psychology and therefore individual 
behaviour. However the individual cannot be separated from the social 
structure. Analytically, there is unity behind the structural and psychological 
perspectives. These issues inform the initial research objectives of this study. 
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1.3 Research Objectives 
The objectives of the research are as follows: 
i. To find out the structure of professional identity. 
ii. To see how it is related to individual professionals' disclosure 
behaviour within the context of knowledge transfer. 
1.4 The Structure of the Study 
In Chapter II, the study begins with a review of the literature that contains a 
sequence of the argument which leads to the theoretical development from 
identity through to possessiveness and its consequences. In this chapter, the 
characteristics of knowledge and information are drawn. The chapter 
suggests a psychological view of knowledge transfer, that is, identity. It 
concludes with a theoretical assumption and conceptual frameworks. Further, 
it led to the formation of the research questions. Chapter III represents 
methodology. It begins by discussing the objectives of the research, the 
research processes of the three preliminary studies and the methodology of 
the main study are presented in the chapter. The main findings of the study 
are presented in two parts: Chapter IV, which illustrates and interprets the 
findings of 'identity', the identity structure of five samples are presented and 
interpreted in by sample divides; Chapter V describes and interprets the 
findings of 'willingness'. In this chapter, the distances between eight 
willingness statements are illustrated. The differences revealed between five 
samples are discussed. Furthermore, the study explores relationships 
between identity factors and willingness indicators. Each dataset was 
correlated and regressed. The study then goes on to Chapter VI, the 
conclusions are drawn in direct relation from the structure of professional 
identity and willingness to disclose; the findings of the study are discussed. 
Finally, the discussion on the theoretical development is presented and the 
contributions of the study are discussed in Chapter VII. 
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CHAPTER II 
LITERATURE REVIEW - 
KNOWLEDGE AND IDENTITY 
2.1 Introduction 
This chapter brings the individual to the centre of the knowledge transfer 
process and highlights the relationship between salient knowledge, identity 
and willingness to disclose knowledge or information. There are two terms of 
interest here: knowledge transfer and professional identity. In relation to 
knowledge transfer the review of the literature contains a sequence of 
arguments which leads the theoretical development from identity through to 
possessiveness and its consequences. The sequence of the arguments 
begins with an examination of knowledge transfer literature (Section 2.2), 
where it then details the characteristics of knowledge (Section 2.2.2) and the 
models of the process of knowledge transfer (Section 2.2.3), which leads to 
the thesis of the study, that is, the argument for a psychological view of 
knowledge transfer (Section 2.2.4). In particular it is professional identity in the 
context of knowledge transfer. 
The conceptual arguments are built in six stages which begin with a 
description of, and justification for, a structure of professional identity (Section 
2.3). Having argued for this particular structure the study then continues its 
exploration with the pursuit of the notion that identity can be 'activated' and 
that this activation can occur when the situation elicits the salience of the 
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individual's particular expert knowledge (Section 2.4). So activated, identity 
impinges on intentions through bringing to the surface the innate paradoxes 
(Section 2.5). The study argues that willingness is attached to intention at its 
conceptual stage and therefore, from the very start, is embroiled in the 
dilemmas created by professional identity (Section 2.6). Identity, as such, 
does not predict a level of willingness. However, the study argues that, for 
professionals, the degree of effect of identity on willingness will depend on the 
relative strength of two polar dimensions of the structure: the individual 
possessiveness of knowledge (Section 2.7) and group affiliations and, the 
centrality of knowledge and the individual's attitude to the utility of knowledge 
(Section 2.8). This chapter concludes with a conceptual framework and a 
formation of the research questions (Section 2.9). 
2.2 Knowledge Transfer: The Convention of Wisdom 
2.2.1 Overview 
In recent years the idea of 'knowledge transfer' has become an 
institutionalised concept within economic and technological development and 
as such has become accepted as part of industry or academic relations. The 
literature on economic development and strategy is clear in positioning 
technological clusters and knowledge transfer at the heart of the development 
process (Nonaka, 1991; Nonaka and Takeuchi, 1995; Tallman et al. 2004). 
More recently the phenomenon of knowledge transfer has figured prominently 
in the literature on strategic management and organisational theory (Argote et 
aL 2000). Research on organisational learning and knowledge management 
focuses on fundamental questions such as: how is knowledge transferred 
within organisations? Also, what factors facilitate transfer inside the 
organisation and promote transfer across organisational boundaries? 
Although early work in this tradition focused more on the process of 
knowledge transfer and the effect on organisational outcomes, more recent 
work added the element of managing a firm's stock of knowledge for 
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competitive advantage (Albert et al. 2000; Argote and Ingram, 2000; Helfat, 
2000; Kogut and Zander, 1996). Complementary to these ideas is the notion 
of networking and nexus forming acting as a social process which brings 
about opportunities to gain from knowledge exchange through alliances and 
joint strategies (Argote et aL 2000; Ibarra et al. 2005). However, the whole 
process of securing strategic alliances assumes that, notwithstanding legal 
and competitive constraints, there is a level of openness to disclosure and a 
propensity to exchange based on mutual interests on the part of both 
institutions and individuals. These assumptions are, to an extent, dependent 
upon organisational cultures and climates that encourage individuals to 
participate in the knowledge transfer process (Ashforth, 1985; Schneider, 
1990; West et aL 1998). 
Knowledge transfer has long been recognised as a way of rapidly responding 
to innovation and achieving organisation success. It has become an accepted 
part of normal relations within industry and between industry and academia. 
As such, the expression has entered the popular parlance of industry. Yet, 
knowledge transfer has attracted significant attention from researchers in 
general and is a major area of investigation by management researchers 
(Kalthoff, et al. 1997; O'Dell and Grayson, 1998; von Krogh et al. 2000). For 
example, Arundel and Genua (2001) examined the effect of proximity on 
sourcing of knowledge by firms from suppliers, customers, joint ventures, 
competitors and publicly-funded research organisations. 
They argued that there is a need by firms to innovate through an effective way 
of knowledge transfer and that requires direct, personal contact between 
scientists and engineers in different organisations. Cavusgil et al. (2003) 
further examined the effect of knowledge transfer on firm innovation capability. 
They present a set of hypotheses concerning the relationships between inter- 
firm relationship strength and knowledge transfer which stressed that close 
relationship enhances the opportunities for people in firms. Most scholars 
agree that knowledge transfer is a key factor if organisation performance is to 
improve (e. g. Drucker, 1994; Dayasindhu, 2002; Cohen and Levinthal, 1990; 
Osterloh and Frey, 2000). Davenport and Prusak (1998) reported eight critical 
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success factors for knowledge transfer including effective knowledge 
measurement, technical architecture, flexible organisational structure, 
knowledge-friendly culture, clear vision, a performance-based reward system, 
multi-channel knowledge transfer and senior management support. Others, 
however, seek to explore specific factors in depth, for instance, the role of 
social capital in sustaining knowledge practices, the measurement of 
intellectual capital, the introduction of organisational learning as a mechanism 
to enable knowledge sharing and the joint venture of knowledge alliances 
(Badaracco, 1991; Edvinsson, 1997; Handy, 1995; Nahapiet and Ghoshal, 
1998). 
A different approach appeared in Mansfield's various studies (ie. Mansfield, 
1991; Mansfield, 1995; Mansfield and Lee, 1996). These found evidence 
supporting the importance of proximity in the transfer of knowledge from 
university to firms. In a similar vein Nonaka and Takeuchi (1995) identify the 
knowledge enabling condition as intention, autonomy, fluctuation, 
redundancy, and requisite variety. Hsiao and Ormerod (1999) observed a 
'recipe-driven' model of the transfer of knowledge practices. The implication 
is that knowledge transfer can be treated as a deliberate implementation 
driven by leaders or dominated by technology that is leader-driven or IT-led. 
Other studies analyse the degree of interaction between collaborating firms, 
pointing out the relationship between the nature of the knowledge exchanged 
and the level of organisational interaction (Steensma, 1996). Furthermore 
Mohrman et aL (2002) have noted the heavily social nature of the knowledge 
transfer process. Other scholars (Rynes et aL 2001) have illustrated a 
considerable gap between organisational research findings and management 
practices. 
Research has, however, begun to examine knowledge transfer in terms of the 
characteristics of the knowledge recipient, the characteristics of knowledge 
source and the context in which the transfer occurs. Knowledge may be freely 
available or accessible in the organisation but the recipient of that knowledge 
should be able to use it (Szulanski, 1996). It is, however, more focused on a 
business view, and the solutions offered in the literature lean rather on 
19 
YingFel Gao Chapter II Literature Review - Knowledge and Identity 
organisational level strategies. The managerial literature for example, 
explicitly discusses knowledge transfer and how to deal with the transfer of 
knowledge as if it were an automatic process (Badaracco, 1991; O'Dell and 
Grayson, 1998). What triggers this research inquiry is not actually an 
automatic process. Other fields of research where automatism might not be 
taken for granted include economics (agency theory) and organisational 
analysis (e. g., Crozier and Friedberg, 1980). In the managerial literature, 
however, what seems to be missing is a psychological and individual point of 
view. In this chapter, the study argues that there is a process, but it has 
something to do with professional identity, and more specifically with 
knowledge. Knowledge often conveys in literature special meanings that are 
notable when the context is that of professional work. It is, therefore, 
essential to draw a clear definition of the notion of knowledge and its relation 
to this study. 
2.2.2 Characteristics of Knowledge 
Knowledge is a notoriously complex notion. Although the terms 'knowledge' 
and 'information' are commonly used interchangeably, a clear distinction 
exists between the two concepts. Information has been defined as a flow of 
messages that increase knowledge, restructuring and modifying it (Machlup 
and Mansfield, 1983). Knowledge, on the other hand, is that very flow of 
information, anchored in the beliefs and commitment of its holder. In other 
words, knowledge is essentially related to human action (Nonaka and 
Takeuchi, 1995). For Leonard and Sensiper (1998), knowledge is a subset of 
information; it is subjective; it is linked to meaningful behaviour. It is further 
argued that knowledge . 
is an ambiguous, unspecific and dynamic 
phenomenon, intrinsically related to meaning, understanding and process, 
and therefore difficult to manage (Alvesson and Kärreman, 2001, p. 995). 
Such ambiguous aspect of knowledge, the study suggests, places its 
centrality to how individuals see themselves professionally and, in turn, 
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produces different outward behaviour: willingness to disclose knowledge for 
example. 
It can be traced way back that knowledge is dynamic and context-specific, as 
it depends on a particular time and space (Hayek, 1945). The issue is that 
without being put into a context, it is just information, not knowledge (Nonaka 
et al. 2000). The traditional definition of knowledge is `justified true belief 
(Morton, 2003), this view, however, fails to address relative, dynamic and 
humanistic dimensions of knowledge, which enable social interactions among 
organisation members to predetermine a vital role in seeking newer 
knowledge (Polanyi, 1964; Nonaka et al. 2000; Rogers, 1995). Yet 
knowledge such as expertise, creative ideas and skills is treated as a 
resource that can be captured, codified and shared (Nonaka and Takeuchi, 
1995). Ultimately, knowledge is personally situated through experience-based 
expertise which termed expertise claims (Fine, 1996). 
Davenport and Prusak (1998) go further suggesting that knowledge is a flux 
mix of framed experiences, values, contextual information, and expert insight 
that provides a framework for evaluating and incorporating new experiences 
and information. This definition highlights the dynamic character of 
knowledge, however. It is not clear in what sense knowledge is different from 
information, or how it is possible for values and contextual information to 
originate and apply in the minds of individuals alone. 
The evidence that knowledge is and will be produced in order to be sold 
illustrates the utility character of knowledge (Lyotard, 1984). It is and will be 
consumed in order to be valorised in a new production: in both cases, the goal 
is change. In which case knowledge ceases to be an end in itself; it loses its 
'use-value'. Tsoukas and Vladimirou (2001) argued that knowledge is the 
individual capability to draw distinctions, with a domain of action, based on an 
appreciation of context or theory, or both. Notice that such a definition of 
knowledge preserves a significant role for human agency, since individuals 
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are seen as being inherently capable of making distinctions, while also taking 
into account collective understandings and standards of appropriateness, on 
which individuals necessarily draw in the process of making distinctions, in 
their work. Clearly, knowledge is a function of the social and physical system 
in which it exists (Birkinshaw, et aL 2002). Evidently, knowledge is 
increasingly seen as a sticky asset, meaning that it flows between locations 
with some difficulty (Szulanski, 1996; von Hippel, 1994). Moreover, 
knowledge and information often get transformed as they circulate in society 
(Akrich et al. 2002). 
Knowledge brings forth a world for the individual (Maturana and Varela, 1987). 
One has to acknowledge Polanyi's notion of 'personal knowledge' which has 
advanced understanding of what knowledge is about. In his own words 'all 
knowing is personal knowing - participation through indwelling (Polanyi, 1975, 
p. 44)'. Such a statement brings the individual to the centre of knowledge, that 
is, knowledge enables individuals to imagine possible actions, and to enact 
effectively (von Krogh and Roos, 1995). Knowledge relations are then 
'translated as social standpoints and power relationships between groups' 
(Moore and Mullerly, 1999, p. 190). 
Of fundamental significance is a new concept of knowledge, and its relation to 
those who create it and use it. Bernstein (2000) argues knowledge is money 
which should flow like money to wherever it can create advantage and profit, 
for knowledge is separated from persons, their commitments, their personal 
dedications. These become impediments and restrictions on the flow of 
knowledge. Moving knowledge about should not be more difficult than moving 
and regulating money. This orientation represents a fundamental break in the 
relation between the knower and what is known. For Bernstein (2000), 
knowledge was an outer expression of an inner relationship. The inner 
relationship was a guarantee of the legitimacy, integrity, worthwhileness and 
value of the knowledge. It can, however, be a source of tension between the 
ownership of knowledge within the individual and its owner relationship to 
22 
YingFei Goo Chapter 11 Literature Review - Knowledge and Identity 
application, and continuous augmentation. Such views captured a cognitive 
aspect of knowledge. In particular it seems to suggest that innate knowledge 
produces outward behaviour. 
To this end it is apparent that knowledge is personal and yet diverse in its 
characteristics. What has been suggested here is a sense of ambiguity of 
knowledge and, in that, the study suggests, relations of innate knowledge and 
outward behaviour may have a profound explanatory power in understanding 
i) what is the cognitive knowledge held by professionals in terms of 
categorising themselves professionally and ii) what are the behavioural effects 
it may be placed upon. Having discussed characteristics of knowledge and 
information, it should be noted that the terms knowledge and information are 
used interchangeably in this study; what follows now is an enquiry into the 
process of knowledge transfer and how such an 'individual' is placed within 
the process. 
2.2.3 The Process of Knowledge Transfer 
Managing knowledge and transferring best practices is simple in concept, but 
difficult in execution (O'Dell and Grayson, 1998). There have been lengthy 
investigations and studies representing attempts to provide a best model for 
the process of knowledge transfer. These models reviewed in this section 
include i) three conditions of knowledge transfer; ii) schema; iii) a three 
dimensional knowledge transfer model; iv) the SECI model; v) a model for 
best practice transfer and vi) stickiness of the process of knowledge transfer. 
Each of the models will be explained in turn. The models of process of 
knowledge transfer are summarised in Table 2.1. It aims to provide an 
overview of the process of knowledge transfer models. 
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Table 2.1 
A summary of process of knowle dge transfer models 
rAüthoT Mödel -- -- Emphasis on ' 
Akbar (2003) Intra-individual knowledge The higher the knowledge level, the The critical element 
transformation greater is the degree of tacitness within tacit knowledge 
which generates 
creativity and innovation 
Andrews and The psychosocial filter Organisational sharing, three clusters of The term Psychosocial 
Delahaye psychosocial filters are: filter to describe the 
(2000) " Social confidence factors which appeared 
" Perceived credibility to affect knowledge 
" Perceived trustworthiness importing and knowledge sharing 
decisions 
Ashforth Entry Shock to socialisation Four of the critical motives: Four of the critical 
(2001) process " To locate and learn one's role within motives that stimulates 
the organisational context (identity) the socialisation 
" To make sense of the situation and process 
discern a purpose for being there 
" To recover a sense of self- 
determination (control) 
" To connect with others, particularly 
one's peers (belonging) 
Boland, et al. Schema Schema as the mechanism by which Schema can influence 
(2001) experience of a particular kind of creative thinking of the 
knowledge representation affects knowledge transfer 
performance process 
Grant and Three Conditions of " Transmitters knowledge must be The capability of 
Baden- Knowledge Transfer capable of being expressed in a knowledge transfer 
Fuller(2000) communicable form 
" Must be understandable to the 
source and the recipient 
" Must be capable of aggregation 
Lam (2000) Social embeddedness The dynamic relationship between The dynamic 
individual and collective learning relationship 
The importance of four types of 
knowledge: 
" Embrained knowledge 
(individual-explicit) 
" Embodied knowledge 
(individual-tacit) 
" Encoded knowledge (collective- 
explicit) 
" Embedded knowledge 
(collective- tacit) 
Nlalhotra The importance of knowledge of Individual held 
(2003) personal connections and relationships; knowledge and 
individual held knowledge can be personal connections 
effectively used in combination with the 
experience of working together as a 
team 
Nonaka, et al. The SECI Process A continuous and dynamic interaction Knowledge transfer as 
(2001); (Socialisation, between tacit and explicit knowledge a highly social process 
Nonaka Externalisation, 
(1991); Internalisation and 
Nonaka, Combination) 
(1994); 
Nonaka and 
Tacheuchi 
(1995) 
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Authors ý- Model ' =t Emphasis on Identified -- 
O'Dell and Steps in the Knowledge Creating, identifying, collecting, and Difficulties in early 
Grayson Transfer Process organising the best practices and stages of knowledge 
(1998) internal knowledge transfer 
O'Dell and Best practice transfer Culture, technology, infrastructure and The enabler in the 
Grayson measurement are the significant enabler process of knowledge 
(1998) in the process of knowledge transfer. transfer 
Szulanski Key barriers of knowledge Ignorance The barrier of 
(1996) transfer " Absorptive capacity knowledge transfer had 
" Lack of pre-existing relationship to do with casual 
" Lack of motivation ambiguity (=vagueness, doubt) 
Szulanski The basic elements of a " Source The basic elements of a 
(2000) transfer Channel transfer 
" Message 
" Recipient 
" Context 
Szulanski Four-phase process Initiation stickiness Four types of stickiness 
(2000) " Implementation stickiness of knowledge 
" Ramp-up stickiness 
" Integration stickiness 
Nonaka and Metaphor leads to effective transfer Effectiveness in 
Yamanouchi capturing and 
(1989) conveying image 
amounts of data 
information and ideas. 
Von Krogh, et Four types of interaction Originating (sharing tacit knowledge The natural interactions 
al. (2000) between individuals) among different levels 
" Conversing (having group will expand the entire 
conversations to form concepts) knowledge creation 
" Documenting (converting process 
knowledge into explicit forms) 
Internalising (making explicit 
knowledge tacit once more) 
Weick (1995) Seven properties of The beliefs of individuals and their social Seven properties of 
sensemaking units mutually influence each other Sensemaking 
Among the models in Table 2.1, the model of Socialisation Externalisation, 
Combination, Internalisation which is known as SECI (Nonaka and Takeuchi, 
1995) is a very well recognised and influential model in managerial literature 
for dealing with the process of knowledge transfer. The model proposes the 
relationship between the epistemological and ontological dimension of 
knowledge creation. This model illustrates in particular the creation of a new 
concept in terms of continual dialogue between tacit knowledge and explicit 
knowledge. The SECI model concealed a dynamic process in which explicit 
and tacit knowledge are exchanged and transformed. It is for this very reason 
that SECI has been most adopted in managerial literature (e. g. Sullivan and 
Nonaka, 1986; Magnus and Morgan, 1999; Baumard, 1999; Von Krogh of a/. 
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2000; Wang et al. 2003). The limitation of such a model, however, is its 
orientation on the role of learning and continuous innovation inside firms. 
This study, therefore, suggests the need to go beyond this level, that is, an 
individual level of knowledge transfer or exchange. 
Szulanski (1996) argues that transfer can be explored by investigating the 
concept of 'internal stickiness' (barriers to best practice transfer). It can be 
seen from two sides: source and recipient. On the source side, Szulanski's 
study identifies two major origins of stickiness. First, a source may fear losing 
ownership and thus become unwilling to support the transfer. This aspect is 
central to this study. Second, when the source unit is not perceived as 
reliable, initiatives to transfer change practices may be undermined. On the 
recipient side, the failure of transfer may be due to the reluctance of recipients 
to accept changes from outside. Szulanski (1996) pinpointed four key barriers 
of knowledge transfer (see Table 2.1). The findings imply that the barriers to 
knowledge transfer were only to a very small extent motivational; such 
barriers had to do with causal ambiguity, the receiver's absorptive capacity 
and the general atmosphere in relation between sender and receiver. 
O'Dell and Grayson (1998) go further to suggest a model for best practice. 
The model is based on a value proposition and strongly believes that culture, 
technology, infrastructure and measurement are the significant enablers in the 
process of knowledge transfer. While new technologies are making the 
transfer of practices of knowledge more affordable than ever, the strongest 
advocates argued that best practice came from focusing more on people and 
less on IT. The best practice as such is a clear illustration of the systematic 
view of knowledge transfer. The question is therefore where, and how, do the 
individuals placed in such a process transfer knowledge? 
A view offered by Birkinshaw et aL (2002) indicates that, when observability is 
low, knowledge transfer requires a process of learning by doing what typically 
involves considerable face-to-face interaction between the two parties in the 
transfer. When observability is high, knowledge transfer is achieved more 
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quickly, so the level of interpersonal interaction between the two parties can 
be much lower. This further suggests that interaction between the dimensions 
of knowledge and organisation structure variables will be positively associated 
with knowledge transfer. Such a view, however, still remains on a structural 
level of knowledge transfer. 
More models are offered in the literature review, each claimed its strength and 
each stressed its necessity. A strand of these works is much more narrow 
and managerial in orientation, focusing on the role of learning and continuous 
innovation inside firms (Drucker, 1993; Nonaka and Takeuchi 1995, Prusak 
1997). Some organisations appear to be particularly good at knowledge 
transfer, and researchers are interested in understanding why and whether 
these practices can be replicated. Such inquiry is potentially widely applicable 
but the core concern of this line of work is questioned by the current study that 
is, where does the individual psychological level of knowledge lie in such a 
process? 
2.2.4 Psychological View of Knowledge Transfer 
The review of the current literature of research and theory on knowledge 
transfer clearly indicates that the field is robust and that it continues to be 
responsive to contemporary organisational demands. A large number of 
studies (e. g. Björkman and Schaap, 1994; Bresman et al. 1999; Lahti and 
Beyerlein, 2000; Osterloh and Frey, 2000; Simmonds et al. 2001; Roberts, 
2002; Wang et al. 2003) seem to favour various motivational factors as the 
key success criteria for effective transfer. These seem to sympathise with 
human actors and take into account the problems embedded in social 
behaviour. Nevertheless, the so-called 'social factors' seem to refer narrowly 
to the area of human motivation, reward and involvement. Furthermore, in 
order to appreciate effective knowledge transfer, what is needed is a new way 
of thinking that pays due attention to such dynamic interaction. More 
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importantly, such a method must consider the contextual influence and the 
subjective interpretation of human actors (Schutz, 1962). 
The problem with studies on knowledge transfer, as stated in Section 1.2, is 
that they remain on the surface of the process without engaging the 
psychological issues that lie beneath. In concentrating on process the 
individual has been neglected. Despite the fact that knowledge can, in legal 
terms, be owned by organisations through documented formulations, it 
actually resides with the individuals who created it or who have learnt how to 
use it. The individual context matters at this level, issues come to the surface 
and engage in relationships. A number of questions are reviewed here: what 
is being exchanged for what? How much do the professionals give away? 
What is actually going from one place to the other? If the content of exchange 
is some confidently held piece of knowledge possessed by a professional, is 
this knowledge a reflection of their self-identity? And, if this is so, then 
exchange becomes very personal. If knowledge is `the' salience component 
of self identity, or, professional identity, then understanding a professional's 
attachment to that knowledge is very central to comprehending how 
knowledge transfer actually works as a human process. It is the contention of 
this study that professional knowledge is a primary part of the structure of 
professional identity and as such that it brings the individual to the heart of the 
process. By extension, this argument is suggesting that knowledge that is 
salient to identity has an innate quality that breeds possessiveness that in turn 
affects willingness to disclose and exchange. 
Despite extensive investigation of knowledge transfer, psychological and 
individual level views of knowledge transfer between and within professionals 
have not yet emerged. In particular the literatures do not necessarily explain 
knowledge transfer in terms of elucidating what drives the transfer from one to 
another on an individual level. Also the question of why and what affects 
individuals' willingness to transfer their knowledge is still unclear. 
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A few studies can be cited that have considered the role of psychological 
variables (e. g. Zander, 1991; Johnson-Laird, 1983; Garavelli et al. 2002). 
Notwithstanding these issues it is clear that the individual perspective on 
knowledge transfer is under-developed in the literature and the intention here 
is to build a theoretical framework for understanding how willingness and 
openness are related to a super-ordinate concept of self identity and its 
subordinate particular - professional identity. This perspective makes two 
assumptions. First, that identity has group connotations and is, in part, 
constructed as a social identity. Second, that knowledge, although held 
individually, has group connotations because it is developed and shared 
through association with others. It is this aspect that gives knowledge its 
group dimension. In saying this the study accepts two corollaries: firstly, the 
study draw a distinction between common knowledge held by a group of 
professionals and shared knowledge which the study sees as being more 
limited, fluid and susceptible to personal inclinations. Secondly, the study 
accepts that even if knowledge is central to self-identity any group 
connotations may not necessarily impinge on aspects of discloses and 
exchange. It is for this reason that the study sets the role of knowledge within 
both identity theory (Burke, 1980; Burke and Reitzes, 1981; Burke and Tully, 
1977; Stryker, 1980; Stryker, 1987) with its connotations of self-categorisation 
theory (Turner, 1982; Turner, 1985) and social identity theory (Tajfel, 1978) 
with its concept of group affiliations. 
Pescosolido (1991) offered a view that the profession as an occupational 
group designated as 'expert' carried responsibility to set standards for practice 
central to the profession's duties and privilege. It is clearly within the purview 
of the profession, indeed is part of its social contract with society, to provide 
standards of practice, to ensure that practitioners understand them, and to 
see their enforcement. Even if individual practitioners have a well considered 
standard for their actions, their right to practice can be revoked by the 
profession if their behaviours do not correspond in significant ways with their 
professional standards. These privileged occupations have responsibilities as 
professions to establish guidelines and codes for training for their 
practitioners, for determining key elements of practice, and for monitoring and 
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sanctioning their members. Knowledge forms and knowledge relations are 
translated as social standpoints and power relationships between groups 
(Moore and Mullerly, 1999). 
The individual perspective of knowledge transfer, however, needs to be set 
against the broader structural context. New knowledge is learnt in a group 
context that automatically raises issues of social identity. Bernstein (1977) 
goes further to suggest that strong classification in the form of social group 
identity of a professional character creates a strong sense of membership in a 
particular class and so a specific identity within society. The study of the 
professions has raised the question clearly of when and how knowledge 
affects social structure, and conversely of what social conditions determine 
who will control what kinds of knowledge. To an extent, the role of 
professions within social structure is as knowledge-centred institutions that 
carry authority and legitimise professional practice. 
2.3 Structure and Process in Professional Identity 
2.3.1 Introduction 
Here the study argues for a four factor structure consisting of the centrality of 
work, the salience of knowledge to work, the utility value of knowledge and 
group affiliation. In this conception, the study sees the factor salience of 
knowledge as being the central connection to self identity. The study also 
sees identity as being, in part, created by social identity through group 
affiliation and therein lies one paradox: that of the individual's dependence on 
the group context out of which the knowledge grows and their desire for 
personal recognition. Similarly, the intrinsic feeling of ownership of knowledge 
is seen as standing in opposition to its utility and instrumental value. The 
study anticipates that in real terms these paradoxes cause tensions within the 
individual founded on the relative exclusivity of their knowledge. Examples 
might be: a tension between the individual and the employing organisation 
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and its legal constraints over knowledge ownership; a tension within the 
individual academic/researcher between loyalty to the pure ideal of knowledge 
and utility values and within that the possibility of a tension between `social 
good' versus commercial exploitation. More prosaically conflicts can occur 
between competition and collaboration because of feelings of possessiveness 
towards knowledge. 
2.3.2 The Meaning of Identity 
Identity is a notion that is highly complex and well used in social sciences as 
well as in management and organisation studies. Identity refers to the various 
meanings attached to a person by self and others (Gecas, 1982). People 
make identity claims by conveying images that signal how they view 
themselves or hope to be viewed by others (lbarra, 1999). The occupational 
self is a social construction, not dependent upon the accepted occupation 
label but situated in a working context (Fine, 1996). The importance of 
occupation titles were questioned by Coxon and Jones (1978, p. 1): they 
offered an explanation that 'occupational titles provide socially useful 
information about people'. In other words, occupational identity expresses a 
social stand and meaning for self and others. Professional identity is defined 
as the relatively stable and enduring constellation of attributes, beliefs, values, 
motives, and experiences in terms of which people define themselves in a 
professional role (Schein, 1978). A basic assumption is that professional 
identity forms over time with varied experiences and meaningful feedback that 
allow people to gain insight about their central and enduring preferences, 
talents, and values (Schein, 1978). Therefore, professional identity is more 
adaptable and mutable early in one's career (Ibarra, 1999). As a working 
definition of professional identity the study follows the line of Alvesson and 
Willmott (2002, p. 630): 
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`The construction of knowledge and skills are key resources for regulating 
identity in a corporate context as knowledge defines the knower. what one is 
capable of doing (or expected to be able to do) frames who one "is". ' 
The study, however, assumes that identity has a utility function which plays a 
role within a particular process (Whetten and Godfrey, 1998). Knowledge 
transfer is seen here as a particular process and acts as a vehicle to illustrate 
how knowledge becomes central to professional identity. 
The theoretical foundation of the identity approach lies in social identity theory 
(Tajfel, 1978) and self-categorisation theory (Turner, 1985; Turner, 1987a; 
Turner et al. 1987). The form of identity, however, is cast as a 'professional 
identity' the measure used endeavours to secure the degree to which 
'professional knowledge' plays a role in identity. Thus, professional identity is 
conceived in terms of the contribution which knowledge makes to overall 
social identity and its role in group attachment. Social identity theory basically 
argues that part of own self identity comes from affiliation to groups. The 
behavioural implication is that 'we favour our own group'. On this basis social 
identity theory becomes an explanation of discrimination. On the other hand, 
self-categorisation theory focuses more broadly on the role of social 
categorisation processes in group formation and action. It is a theory of 
psychological group formation. It proposes that group behaviour is individuals 
acting in terms of a shared social identity (Turner, 1987b). It suggests that 
social self-categorisations serves to regulate individual cognitive activity. In 
this, it guides individual behaviour. Furthermore, Haslam (2004) suggests 
self-categorisation serves to understand when and why particular levels of 
self-categorisation become salient. This in turn leads to predictions about 
when and why a given class of need will play a role in motivating 
organisational behaviour. 
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2.3.3 The Hypothesised Structure of Professional Identity 
The fundamental premise of the study is that self-identity has both a personal 
and social foundation, and that these present alternative biases. The direction 
of these biases is determined by the structure of the material content of the 
identity. In this respect the study nominates that, for a professional with 
expert knowledge, the content structure of identity will consist of four 
dimensions which are; the centrality of work, the salience of knowledge, the 
utility value of knowledge and the strength of group affiliation. Figure 2.1 
expresses these factors as continuous dimensions: 
high work centrality 
Professional 
Identity High knowledge salience 
Low work centrality 
Low knowledge salience 
High utilitarian value of knowledge Low utilitarian value of knowledge 
Individual orientation Group orientation 
(Personal identity) (Social identity) 
Figure 2. I 
The hypothesised structure of professional identity 
In Figure 2.1, the emphasis on two of the dimensions represents their 
importance to the justifying arguments which ensue. 
However, arguing for any particular content structure does not in itself show 
identity in action. To do that, it is necessary to place the structure within the 
context of psychological processes that govern identity formation and its 
activation. The study argues that, within these processes, the primary 
dimension is the continuum between the personal and the social identity 
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which, the study suggests, produces conscious dilemmas for the individual 
that, in turn, affect behavioural intentions. The role of content dimensions in 
the study proposed framework (see Figure 2.1) is twofold: they are activators 
of the identity and they intervene in the relative influence of personal and 
social identities. 
Professional identity, like other identities, is formed through the identity 
processes of self-categorisation and social identity and is, in consequence, 
simultaneously personal and social. Self-categorisation is the process by 
which the individual classifies the world and places the self within the schema. 
By contrast, social identity processes enable individuals to affiliate to groups 
and to build identities from that. Stets and Burke (2000) speculate on the 
similarities between Identity Theory (of which self-categorisation forms the 
main part) and social identity theory. They argue that the two theories are 
linked through having different bases, categorise and groups and yet 
contribute to the same end: identity. More importantly however, is the fact 
that conflicts of categorisation which both processes produce only become 
manifest to the individual through the notion of salience which activates 
identity. In other words, identity is not just a competing set of cognitive 
categories but an active concept. Once activated, they argue, identity enters 
other cognitive and motivation processes. Worchel et al. (2000) support the 
argument that self-categorisation and social identity theory co-exist 
simultaneously allowing the personal and social identities to be seen as a 
continuum. However, they argue against the notion that behaviour at any one 
time is determined by a single point on that continuum. Instead they argue 
that behaviour can be determined by several identity concerns acting 
simultaneously. They argue that self-identity and social identity alternate in 
terms of their salience according to situations - it is this notion that allows the 
study to translate into the polar dimension of individualism versus group 
affiliation. 
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Given that the idea of group affiliation is undoubtedly relevant to the concept 
of the profession, it would be appropriate to start with a perspective from 
group affiliation. The basic tenets of social identity theory are that people 
seek part of their self-identity through affiliation to groups and furthermore, 
that because the identity sought is a positive one, individuals have a tendency 
to favour their own group and to have a clear 'out-group' that is not favoured 
(Tajfel, 1978). The level of affiliation may go from abstract association 
through to participative membership: one can be a liberal without joining a 
liberal political party. The effect of multiple group affiliations would be to 
modify the intensity of attractiveness of particular groups (Hogg and Hains, 
1996; Hogg and Terry, 2000; Reynolds and Turner, 2001). In the case of 
professional association it would be reasonable to assume that the basis of 
attraction and adhesion would be commonly held knowledge. However, such 
groups also offer other benefits such as, status in society, career and 
employment opportunity, protection, political influence and the enhancement 
of the body of knowledge on which the association is built. Seen in this light, 
the social group affiliation part of identity may have a strong influence on the 
individual. However, the study acknowledges that social identity is only a 
partial description of self-identity. The case for the personal side of self- 
identity comes from evidence of individual variation within groups. The 
evidence that, even when cognitive categories are shared within groups, they 
are given individual meaning that is important (Deaux 2000). The implications 
of this are first, that people will have different sources from which to form their 
identity. Second that people will have multiple identities that have to coexist. 
Third, that even within a shared group affiliation, such as a profession, the 
same knowledge categories can be differentially valued: a differential 
valuation of a particular piece of knowledge could be an appropriate example. 
One such mode of differentiation could be instrumentality or utility. 
The ideas of differentiation and individual meaning lead to the notion that 
identity, of any sort, will have content and specific dimensions by which that 
content is differentiated. In this context the study argues that, for the 
individual with expert or new knowledge, this becomes the dominant 
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characteristic of their own-group identity and therefore a source of 
discrimination. As such, it is likely to be a key activator of the identity and play 
a central role in determining the salience of personal or social identity. This 
dimension may contain a latent dilemma when the question of disclose and 
exchange is raised, that of, loyalty to the group which holds the corpus of 
existing knowledge, and which might have other material bases for attraction, 
and possessiveness of ownership of something unique. In this dilemma there 
may be connotations of intra-group competition and inter-group rivalry both of 
which may influence the decision to disclose and/or exchange. Breakwell 
(1992) made a fundamental proposition that the formation of identity, including 
self-categorisation, was itself a product of interpersonal experience and group 
or category memberships and that as an ongoing process it shapes the 
individual's willingness to take on new activities and classifications. It plays 
an important role in directing social identifications. This characterises the 
group affiliation dimension as an evolving phenomenon and places it securely 
in the realm of relationships. In a sense this idea presents problems for 
measuring professional identity because it expands the boundaries of 'own 
group' possibly beyond the 'expert knowledge group'. Tajfel (1978) argues 
that one's identity needs an 'out group' therefore if knowledge is central to 
'own group' identity then the 'out group' will not have that knowledge. 
Here the dimension of utility value of knowledge is seen as a sub-dimension 
of the value of knowledge which has the effect of complicating the dilemma 
further by, on the one hand, adding considerations of personal propensities 
such as the desire for fame and wealth and, on the other, by bringing in group 
norms about utility values and commercialisation. Values are intimately tied to 
the self (Smith, 1991). Some suggest that values form the core of one's 
personal identity (Hitlin, 2003), because values deal intrinsically with issues of 
cognition and of feelings. Hitlin (2003) argues that 'values are a cohesive 
force within personal identity' (p. 118). The inclusion of values, offering a 
framework for understanding individuals' self-conception as more than the 
sum of their group and role of memberships (Hitlin, 2003), therefore 
incorporate personal identity into self-theories through the utilisation of values. 
One interesting character of the values is that values do have both 
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motivational and normative qualities (Hitlin and Piliavin, 2004). Yet, values 
that are central to the self, when energised, influence behaviours related to 
those values, suggesting that behavioural changes can occur through 
cognitively activating important values (Verplanken and Holland, 2002). A 
promising approach to theorising this relationship involves Gecas's (2000) 
linking values with identity theory. It was suggested that 'value-identities' are 
important aspects of collectively shared identifications that become 
internalised at the individual level. In this respect the study uses Bernstein 
(2000)'s argument that new knowledge becomes internalised and associated 
with a belief about its value and extend the argument by suggesting that 
valued knowledge will be part of an individual's self-categorisation process. 
How an individual places themselves in their own scheme will be influenced 
by this inner valued knowledge. As discussed in Section 2.2.2, knowledge 
was an outer expression of an inner relationship (Bernstein, 2000). The study 
assumes such knowledge can become a barrier that conditions one's 
willingness to disclose knowledge or information because the inner 
relationship is a guarantee of the legitimacy, integrity, worthiness and value of 
the knowledge. The rationale for this component is that applied knowledge 
always has the potential to be exploited and therefore lead to the possibility of 
an instrumental attitude towards knowledge. Further, Hackett (1990) argued 
that academic science is bounded by tensions between the intrinsic versus 
instrumental value of science. And, knowledge is the key source of such 
tensions, however, an ultimate motive that drives these tensions is one's 
desire to create, form or enhance a positive identity (Hackett, 2005). 
Hackett's ideas about tensions suggest not only a complex relationship but 
also an interesting link between value, knowledge and identity. In these 
respects, the study takes a step further and argues that, inner valued 
knowledge is a possible source of tension within professional identity. In a 
similar manner, the study sees the dimension of work centrality as supporting 
the dominance of the value of knowledge dimension. One essential rationale 
is that, work centrality is almost certainly associated with a person's value 
system and self-identity (Hirschfeld and Field, 2000). A notable approach to 
the conceptualisation of centrality of work to individuals is Dubin's notion of 
'central life interest', which is defined as 'the expressed preference for a given 
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locale or situation in carrying out an activity' (Dubin, 1956, p. 134). The central 
life interests can be understood as location preferences for performing 
particular work-related activities, which indicate the individual's personal 
attachment and commitment to work in general (Dubin et al. 1975). The 
assertion that work plays a central role in the life of an individual has been 
supported empirically in most industrialised countries (Brief and Nord, 1990; 
Harding and Hikspoors, 1995). Work centrality is defined as the relative 
salience of work in an individual's thinking, as reflected in one's interest and 
motivation, and in the amount of time one is willing to devote to work as 
compared to the time the individual is willing to devote to other activities 
(Mannheim and Cohen, 1978). The centrality attached to work-relatively to 
the centrality attached to other roles becomes an important factor which may 
influence the efficiency of role fulfilment at work and the amount of 
psychological and intellectual energy invested in work (Kremer-Hayon and 
Goldstein, 1990). A distinction was made between instrumental and intrinsic 
aspect of work (Kanungo, 1982; Pinder, 1998); instrumental perspective 
asserting that 'people work in order to secure their basic sustenance and 
satisfy their material needs'; Intrinsic perspective 'maintains that not only does 
work contribute to one's sense of personal identity, but it also lends stability 
and continuity to that awareness' (Harpaz, 2002, p. 177). If work as being 
fundamentally important to individuals, the highlighting of the variety of 
'meanings' attached to work by individuals has notable value (Basini and 
Hurley, 1994). On this basis, it is plausible to assume that work centrality 
plays an important role within professional identity. Whilst it would be a 
reasonable expectation that a professional would have a degree of dedication 
that would make work a central part of their life, the question as to whether 
this dimension contributes to both personal and social identities matters only 
by dint of the fact that strong work centrality would support the dominance of 
knowledge salience as an influence on identity. The study suggests that it 
plays such a role and that whether it is purely personal or social would depend 
on such variables and team interdependence and organisational culture. 
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2.4 The Activation of Identity 
Having argued for the central role of knowledge to the identity of a 
professional, it follows that for that role to have a real meaning it is necessary 
to show how an identity becomes a conscious and active psychological entity. 
In this respect the study will argue for the importance of the process whereby 
identities are activated by situations and that such situations are interpreted 
through a set of prior assumptions which are, in part, engendered by group 
affiliations. In this way the content and structure of identity becomes engaged 
with the situation. The study argues that when this process occurs it is 
knowledge and its place in identity that comes to the fore. 
In the transformation of identity from its purely cognitive location to a state 
where it is an active entity the notion of role becomes important. One simple 
argument equates self-identity with role identity and argues that identity 
becomes active through the individual recognising the various roles they play 
through associated past behaviour in each role, producing the effect of the 
individual being conscious of their identity (Fekadu and Kraft 2001). A more 
exact formulation comes from Stets and Burke (2000) who argue that there 
are three modes of activation all resting on the notion of salience. One mode 
is direct and is concerned with the salience of the group itself to identity. The 
salience of membership of a group increases the identification with the group 
that, in turn, actually affects perception and behaviour. One aspect of this is 
the depersonalisation effect in which the individual loses the personal part of 
self-identity and becomes an embodiment of the in-group prototype. Closely 
related is the mode of commitment in which the identification takes on specific 
detail in terms of number of ties that constitute the in-group and their relative 
strength. In a sense, the latter is a more refined version of the former. 
However, crucial to the argument being made here is the third mode, that of 
the salience of the identity to a situation: how easily does it 'fit' into a situation 
made up of roles and circumstances? In this context, the 'fit' activates the 
identity. 
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Any situation has knowledge embedded within it and can involve multiple 
roles for the participants. Yet a self-image of professionalism occurs when 
specialised knowledge and allegiance is critical to the doing of work (Fine, 
1996). If the study now asks the question; 'What is it that is activated when 
we say an identity is activated? ', one possibility is that a self-stereotype 
comes into play, and another is that the content dimensions of identity 
structure that are relevant to the situation are brought into consciousness. In 
the first case, recognising that 'you fit in' requires some kind of shorthand 
version of the self (Kunda and Sinclair, 1999). In this self-stereotype 
argument elements of the situation make the individual conscious of their own 
self-stereotype. In the second case the situation 'speaks' directly to the 
content of the individual's identity. There must be some form of recognition of 
relevance, salience or difference between the content dimensions of self- 
identity: which dimension is salient? In this scenario the study argues that the 
individual's differential knowledge structures can be activated by the specifics 
of the situation. In other words, 'How does what I know fit with the situation? ' 
For example, for a sports fan (where the sports fan's identity is activated by 
seeing sport) watching soccer without knowledge of the rules would use 
comparisons with other games as a means of understanding, but would also, 
and simultaneously, be verifying their identification with other games and their 
identity as a sports fan. Although knowledge and group affiliation are involved 
in the interpretation of the situation in this simplistic example, the strength of 
these two processes, comparison and verification, would depend on the 
motivational context (wanting to watch sport). However, simply being able to 
use knowledge to interpret a situation need not engage the identity: the 
verification process is not automatic. The non-sports fans could be engaged 
through curiosity and try to develop new knowledge but there would be no 
verification of identity unless the individual identified with a group who 'dislike 
sport'. The 'fit' process involves knowledge alignment and verification. It also 
involves motivation but exactly what role motivation plays in the 'fit' process 
remains unclear. 
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At one level there is the issue of the individual proactively wanting to impose 
on a situation in order to affect it and create a statement about who you are 
(Serpe and Stryker, 1987). In this case identity creation is the motive and the 
connection to behaviour is direct. This could be considered as a special case. 
Whereas the more normal situation would be that where a goal or purpose is 
contained in the situation requiring a judgement or a decision and by this 
means issues of intentions, choice and value is drawn into the activation 
process. What connects intentions, goals, judgement and decisions is the 
relevance of the individual professional's knowledge - it is the activating agent 
in the situation and the motive surroundings that knowledge becomes similarly 
activated. The impact of this activated identity is, the study argues, on 
intentions. 
2.5 Activated Identity and Intention 
The notion of intention often used to characterise both actions and mental 
states (Bratman, 1984). In many aspects, intentions are viewed as a special 
case of beliefs, in which the object is always the person themself and the 
attribute is always a behaviour (Fishbein and Ajzen, 1975). Kuhl (1985) 
suggested that intention is cognitively represented by four dimensions: 
subject, relation, context, and object (i. e. action and desired end state). In 
other words, the intention leads to action (Naylor et al. 1980). 
In order to connect identity to intention the study argues for a conception of 
intention that is broader than the common focus on attitude objects and goals. 
Intentions occupy a central position in cognitive approaches to understanding 
human behaviour particularly in theories of reasoned action and planned 
behaviour where they become the dependent variable influenced by attitudinal 
variables (e. g. Ajzen, 1985; Fishbein and Ajzen, 1975; Ryan, 1970). For the 
most part these theories use an attitude object as the focal point of the 
attitude - behavioural intention relationship. However in common parlance 
the notion of intention is in fact broader, often involving goals and the use of 
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intentions to denote and characterise both actions and mental states 
(Bratman, 1984). To an extent, it is this broader conceptualisation of intention 
as a cognitive representation of, on the one hand, desires and wants 
(Anscombe, 1957) and, on the other, the actions, behaviours and 
consequences of both means and ends that allows the argument to go 
beyond intention as merely goals (Tubbs and Ekeberg, 1991). 
The central claim that intentions are mental states depends on locating them 
in an explanatory system connecting environment and behaviour, and on 
identifying their distinctive role in this system. The argument here is that to 
have some determining power over the environment humans need to plan, 
and it is this element of meaningful interpretation of environment and the need 
to control it that puts planning at the heart of intention (Naylor et al. 1980). 
The capacity to plan ahead can be interpreted as evidence in defining 
intention as a psychological condition that links meaning to action. 
Against the background of seeing intentions are mental states, the study 
argues that they involve willingness and are susceptible to influences beyond 
individual motives. Intentions have content consisting of ideas and 
assumptions about a situation that resolve into possible outcomes and actions 
(Irwin, 1971). The ideas themselves may come from, or be shaped by, roles, 
group norms, the subjective norm and prior knowledge all of which have 
relationships to identity. However, what is important is that the inception of 
these ideas, must in itself express an embryonic willingness for these ideas to 
become outcomes (otherwise it is mere daydreaming). Thereafter the 
probability of behavioural outcomes will depend on willingness to pursue and 
willingness to defeat opposition or overcome barriers. 
Given that the broader definition of intention allows for interpretations of the 
genesis of intention to go beyond individual motives there is still the issue of 
intentions specified by roles. Given that, at its very base, new knowledge is 
held by individuals it is very large assumption to make that individuals will be 
willing and open to disclose and exchange what they know. What is more, 
this statement itself is contentious. In a legal sense knowledge can be held by 
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individuals but is owned by institutions, but perhaps more importantly, such 
institutions designate roles that can lay boundary claims to knowledge - what 
happens to the knowledge isn't just a matter of individual propensity. At an 
individual level, behavioural intention can be located within and outside a role. 
For example, going to give blood, can be engendered both within and outside 
of perceived roles: in this respect behavioural habit, for example, often 
arbitrates between role and non-role behaviour - one can give blood regularly 
(habitually - non-role) but one can also be a blood donor (role and possibly 
identity - one of the good-guys) (Charng et al. 1988). Here role behaviour 
could be taken as synonymous with identity but that is not in fact the case. If 
individuals give themselves roles or are designated roles these may or may 
not be part of self identity. This differentiation matters when considering the 
formation of intentions. The dichotomy between whether intention springs 
from the individual or from the roles they inhabit is, the study argues, one 
which must embrace the super-ordinate concept of identity because it brings 
in or, keeps out the dilemmas that go with having a professional identity. It is 
the contention of the study that 'professional' identity presents a challenge to 
both the individual and role perspectives on intention formation because, its 
key elements, that of exclusive knowledge and that of group affiliation, 
straddle both - it is in this sense that the nominate identity as a super-ordinate 
concept. 
If professional identity is involved in intention, then the built-in paradoxes of 
the identity structure enter the calculus. The group affiliates take the issue of 
intention to disclose and exchange outside the individual and beyond 
organisationally determined roles but it does not specify a direction of its 
influence. The issue of disclosure itself may, for example, be a product of 
professional group norms whereby a group to which an individual affiliates, 
may have a strong propensity to openly disclose information: this in turn may 
influence the individual's intention to disclose. However, acceptance of a 
norm generated by a group depends on the degree of identification with the 
group. To a degree this aspect of group influence brings to the fore the 
element of willingness to pursue intentions. Any dilemmas resulting from 
identity will need willpower to resolve them. 
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Many works have touched on the concept or the word of willingness, although 
there is little, if any clear definition being given to 'willingness'. Evidently, it is 
only being defined more empirically rather than conceptually (e. g. Brett and 
Reilly, 1988; Morgan et al. 2003; Reade, 2003). Moreover, Gibbons et al. 
(1998), examines willingness as a construct which contributes to the 
willingness model. Further, willingness is seen as an instrument which can 
determine individuals' engagement in performance behaviour (Aryee et al. 
1996; Gallucci and Perugini, 2003; Landau et al. 1992; Lee, 2001; Morgan et 
a/. 2003; Stilwell et al. 1998). These works, suggest that attitudes reliably 
predict behaviour. More specifically, research on willingness to relocate and 
to accept opportunities (Brett and Stroh, 1993; Gould and Penley, 1985; 
Landau et al. 1992; Noe and Barber, 1993) provides evidence that willingness 
predicts actual relocation decisions. In other words, there is a relationship 
between willingness and behaviour (Landau of al. 1992). 
Given the problem of clearly defining 'willingness', and that willingness seems 
to have been taken for granted yet used as an instrument without any clear 
defining in much research, the current study takes into account that 
willingness is a psychological condition (Kahn, 1990; May et al. 2004) and 
accept, on a working basis, the interpretation of willingness as a freedom from 
reluctance. The literature contains two major approaches to the study of 
willingness; these are through the effect of social identification on collective 
action and through reciprocity. 
For the most part the concept of willingness has been set in the context of 
collective action rather than within the field of identity. For the purposes of the 
study, the link to the arguments being made here is that willingness is seen as 
an adjunct of group affiliation. Kelly and Breinlinger (1996) argue that a 
willingness to participate in collective action might be better understood as an 
aspect of association and identification with particular groups rather than 
simply as a personality characteristic. A direct link has been established 
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between the strength of a person's identification with a group and his or her 
willingness to engage in collective action as a member of that group (Kelly 
and Kelly, 1994). Willingness to participate in collective action would vary as 
a function of identification in interaction with the situation (Fosh, 1993). 
However, the link between group identification, social context and willingness 
to participate in collective action remains largely unexplored (Veenstra and 
Haslam, 2000). 
There is a corresponding behavioural continuum such that personal identity is 
assumed to underpin interpersonal behaviour, whilst social identity is 
assumed to underpin, and make possible, group behaviour (Turner, 1982). 
Veenstra and Haslam (2000) examine willingness under three conditions, 
namely, a control condition, a conflict condition and a conflict plus threat 
condition. The study suggests that willingness to engage in group-based 
collective action which depends both on identification with the group and the 
frame of reference and informational content to which group members are 
exposed. It further reaffirms the utility of the social identity approach in helping 
to understand the psychology of collective behaviour in organisational context. 
A person's willingness to participate in collective action would vary as a 
function of the level of his or her identification with the in-group. Specifically, 
high identifiers were generally expected to be more willing to engage in 
collective action than low identifiers (Veenstra and Haslam, 2000). 
Molm (1994) suggests that a structure of mutual or reciprocal dependence is a 
defining characteristic of all social relations based on exchange. In mutually 
dependent relations, each actor values some outcomes that are under the 
control of the interaction partner. Each provides the other with benefit through 
exchange. Fehr et al. (2002) provide compelling evidence which indicates 
that many people can have a tendency to voluntarily cooperate if treated fairly. 
They call this behavioural propensity 'strong reciprocity'. Empirically it can 
lead to almost universal cooperation in circumstances in which pure 
cooperation is found in circumstances in which there is only completely self- 
interested behaviour, which would otherwise cause a complete breakdown of 
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co-operation. This suggests that 'strong reciprocity' leads to universal 
cooperation and cooperation enhancement. This view is supported by Goh 
(2002) where he argued that cooperation and collaboration are the 
dimensions which are critical to knowledge transfer. For example, knowledge 
transfer requires the willingness of a group or individual to work with others 
and share knowledge to their mutual benefit. This implies that knowledge 
transfer will not occur in an organisation unless its employees and work 
groups display a high level of cooperative behaviours - that is, unless 
employees and groups have a natural tendency to share and collaborate with 
each other. High trust and a collaborative and cooperative climate will have a 
positive influence on knowledge transfer. This has brought a psychological 
view into the process of knowledge transfer and is the rationale for this study. 
An alternative approach sees the notion of 'propensity to reciprocity' as a 
personality variable which intervenes between identity and actual behaviour 
(Gallucci and Perugini, 2003). 
The study argues that both the dependence-on-trust case and the promise of 
reciprocal action case are both parts of the central dilemma of individualism 
versus group affiliation. In this respect, the study fully accept the trust- 
willingness relationship but argues that, as it is located within group affiliations 
it is moderated by the relative weighting of attraction to group and the 
individualistic possessiveness of new knowledge within the identity structure. 
In other words the heart of the matter is the notion of possessiveness. 
2.7 The Nature and Function of Possessiveness 
In this section the study draws attention, first to the salience of psychological 
ownership - possessiveness and its relationship to and within identity; 
second, to its behavioural effects in a situation of knowledge transfer between 
professionals. The underlying assumption guiding the argument is that, if, 
possession is an expression of self/identity (Abelson and Prentice, 1989; 
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Dittmar, 1992; Kline and France, 1899; Pierce et al. 2001; Porteous, 1976) 
and a cognitive-affective state that categorise human condition (Pierce et al. 
2003), one central thesis is that, knowledge is self-categorised as an 
individual owned possession to professionals. In other words knowledge is 
their psychological possession, and consequently not only is the relationship 
between possession and identity important but also the behavioural effect it 
has on one's willingness to disclose or exchange knowledge. In examining 
the meaning of possession and its function within self identity, the study 
identifies the process that psychological ownership becomes one's self 
identity is an intrinsic process. The study then links these relations, and 
argues that 1) possession has an inner-meaning attached to self identity, in 
particular, to professional identity; 2) possession produces possessiveness 
behaviour; such behaviour has a critical element in intervening one's 
willingness to disclose or exchange knowledge. 
Possessiveness, at the individual level, is referred to as a conceptual core of 
psychological ownership (Pierce et al. 2001). Psychological ownership can 
produce positive and constructive behaviours as well as dysfunctional effects, 
such as failing to delegate authority and share information. Behaviour is, in 
part, a function of self-identity, in that individuals create and maintain their 
sense of self by initiating stable patterns of behaviour that infuse roles with 
personal meaning (Burke and Reitzes, 1991). The importance of the self and 
possessions has been recognised for a long time (e. g. James, 1890) but, the 
relationship between possession, in a psychological sense, and 
possessiveness within identity, however, received little, if any attention. 
Although researchers have recognised that psychological ownership may be 
an important organisational phenomenon, the current organisational literature 
on this topic is rather fragmented and underdeveloped (Pierce et al. 2001). 
Furby (1991) offered the thesis that there is 'psychology of mine' that attaches 
itself to objects. These perspectives provide a new lens with which to see 
psychological ownership as a cognitive-affective state that characterises the 
human condition. Pierce et al. (2003) focused on the meaning of 
psychological ownership, the condition under it is manifests itself and Heider's 
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(1958) reflections on attitudes of ownership and the work on self-identity. 
These works bring out the questions that the study asks: what is the role of 
psychological possession within self-identity? What is the behavioural effect it 
produces/leads to? How does it intervene in one's willingness to disclose or 
exchange knowledge? 
In order to understand the psychological and behavioural effects of a 
psychological ownership system, it is necessary to first develop an 
understanding of the ownership construct, that is, possession. Possessions 
are an important construct of sense of self. Psychologically, ownership has 
been conceptualised as entailing an association between a person and an 
object (Heider, 1958; Rudmin, 1991). Because of this association, the 
evaluation of a possession may have implications for the self. Possessions 
can come to play a dominant role in the owner's identity to the extent that they 
become part of the extended self (Belk, 1988; Dittmar, 1992). Mann (1991, p. 
211) wrote, 'What I own feels like a part of me' where Sartre (1969, pp. 591- 
592) noted that 'to have' is one of the three categories of human existence 
and that 'the totality of my possessions reflects the totality of my being ... I am 
what I have... what is mine is myself And yet possessions, are secured in a 
special place labelled 'mine' (Kline and France, 1899). As Rudmin (1993, p. 
55) wrote: "'Mine" is a small word. It is deceptive in its power and importance. 
It controls our behaviour, but we rarely notice'. These works can be 
interpreted as an indication of an intrinsic process in forming one's self identity 
and indicating the controlling function of possessiveness. 
Possessions play an important role in the process of self-identity because of 
the meaning and the importance ascribed to them by society (McCracken, 
1986). Possessions serve as symbolic expressions of the self and that there 
are close connections among possessions, self-identity, and individuality. 
Ownership helps people to define themselves, express their self-identity to 
others, and maintain the continuity of the self across time (Pierce et al. 2003). 
It is through our interaction with our possessions, coupled with reflection on 
their meaning, that 'our sense of identity, our self-definition, are established, 
maintained, reproduced and transformed' (Dittmar, 1992, p. 86) and such 
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interaction provides opportunity that facilitates the development and cultivation 
of one's identity (Kron, 1983; Saunders, 1990), in that, they communicate the 
individual's identity to others, hence achieving recognition and social prestige, 
and therefore are symbols of self (Cooper, 1976). 
The study argues that, for professionals, individually held knowledge is a self- 
categorised possession and therefore central to their professional identity. 
Such 'possession' and its associated possessiveness behaviour will unfold 
when professionals are challenged in a situation of whether to disclose or 
exchange their knowledge with other professionals. It is further suggested 
that, knowledge is the element that links professional identity and willingness 
as well as between the individual and group. 
Having argued for a psychological sense of ownership - individual owned 
knowledge within self identity, it is plausible to suppose that, such ownership 
places a behavioural effect in one's willingness to disclose or exchange their 
expert knowledge. Feelings of ownership toward various objects have 
important and potentially strong psychological behavioural effects (Pierce et 
a/. 2003). The growth of possessions, for example, produces a positive and 
uplifting effect (Formanek, 1991). Possibly as a result of self-enhancing 
biases, invested effort, controllability, and social approval, owned objects 
appear to be more attractive and rated more favourably than objects that are 
not owned (Nuttin, 1987; Beggan, 1992). 
Our possessions are said to be a major contributor to and reflection of our 
identities (Belk, 1988). If this is the case then the possessiveness behaviour 
will contribute to the how that identity responds within a situation, namely, to 
disclose their own knowledge. As Belk (1988) contends, a key to 
understanding what possessions mean is recognising that, knowingly or 
unknowingly, intentionally or unintentionally, we regard our possessions as 
parts of ourselves. Tuan (1980, p. 472) argues, 'Our fragile sense of self 
needs support, and this we get by having and possessing things because, to 
a large degree, we are what we have and possess. ' The study focuses on 
several questions that are central to the formation of professional identity and 
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these include the meaning of psychological possession to professionals, and 
the 'how' of such possessive behaviour contribute to the intervening of one's 
willingness to disclose their own possessed knowledge. 
In arguing a case that knowledge is a self-categorised object which has a 
place and function within one's professional identity, the argument proceeded 
by assessing the meaning of possessive behaviour and its relation to identity. 
For Ellis (1985), possessive behaviour appears to be universally present in all 
human societies and is most evident in references to self. According to Furby 
(1978a, p. 60) 'possessions have an instrumental function', they suggest 
possession may be one manifestation of effectance motivation in that a 
central feature of possession is the ability to affect and control the object in 
whatever way one wishes. It has also been argued (e. g. Weil, 1952; Ardrey, 
1966; Porteous, 1976; Duncan, 1981) that possessions help create 'a place' 
that provide the individual with a sense of security (see Heidegger, 1967; 
Steiner, 1978). The study takes this a step further by assuming this 'place' as 
knowledge provides a secure 'place' for professionals where they preferred to 
be associated with and categorised in. In other words, possession has a 
function within identity and professionals are attached to their psychological 
possessions, that is, their expert knowledge, which they own. 
If it is accepted that there is a link between psychological ownership and 
identification, then it is logical to argue that motives attached to the possessed 
object will reflect the attractiveness of the identity. The assertion is justified by 
another function of possessiveness, that of providing a continuity of the self 
(e. g., Kamptner, 1989; Kamptner, 1991; Price et al. 2000). Thus, it could be 
proposed that the motivation for ownership and psychological ownership is, in 
part, grounded in self-identity. People come to find themselves 
psychologically tied to things as a result of their active participation. Through 
this process of active association, knowledge develops. What is more, the 
more information possessed about the target of ownership, the more intimate 
becomes the connection between the individual and that target. The study 
suggests that attachment provides part of the meaning of ownership and that 
attachment breeds knowledge (Rudmin and Berry, 1987; Snare, 1972). Thus, 
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psychological ownership reflects an intimate relationship. The study suggests 
that individual professionals see their knowledge as their possession, that is, 
professionals are psychologically rooted with knowledge and knowledge as 
such, brings desire to have a control over their possessions. It is this 
possessiveness behaviour, the study argues, that plays a big part in forming 
one's professional identity, and place affects their behaviour in the situation of, 
when facing a situation where one is challenged to disclose, exchange or 
transfer of their `own' knowledge. 
Dirks et al. (1996) argue that psychological ownership provides insight into 
why, and the conditions under which, individuals both promote and resist 
change. Individuals may be unwilling to share the target of ownership with 
others or may feel a need to retain exclusive control over it. Such behaviours, 
in turn, will be likely to impede cooperation. People may also become 
preoccupied with enhancing their psychological possessions. One possible 
side-effect might be negative in the sense that the desire for control of 
ownership leads to a reluctance to disclose their knowledge. The possibility of 
reluctance leads the argument from processes to values. 
Possessions have both a particular meaning and a value of varying 
magnitude. The study argues both the meaning and value are related to 
identity (Furby, 1978b; Csikszentmihalyi and Rochberg-Halton, 1981). The 
important role of possessions in communication and identity suggests that a 
possession's meaning is central to its value. The study has earlier argued 
that one possible value that can be placed on knowledge is one of utility. 
Utilitarian value is said to be that 'commodities have value because of their 
usefulness is a basic tenet of classical economic theory' (Richins, 1994, p. 
507). Utilitarian value relates to a possession's role in providing necessary 
functions (Prentice, 1987; Dittmar, 1992). The arguments are not about the 
economic sense of utility value but are concerned with the innate utility value 
- knowledge, that existing 
in one's self identity that gives value to oneself, that 
is, psychological ownership to professionals of their owned expert knowledge. 
Another aspect of such innate value is a psychological sense of 
belongingness. 
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2.8 Groupness (Belongingness) Behaviour and 
Reciprocity Drives 
In this section, the study brings the argument forward that is, individuals, 
psychologically have a desire to belong. The heart of this argument is that 
such belongingness behaviour is not simply a 'wanting to belong' but rather 
formed by a reciprocal condition - knowledge, which self-categorised by 
individuals as a contribution in constructing their professional identity. The 
section captures the behavioural aspect of psychological groupness and 
seeks its relations to and within the structure of professional identity and how 
it impinges upon one's willingness to disclose knowledge or information. 
Psychological group membership is based upon the sharing of a common 
social identification. The 'group' in the form of identification, a social-cognitive 
system in the self-concept, represents a genuine psychological process that 
has specific behavioural effects (Turner, 1984). A factor that influences 
category salience is the perceiver's level of social identification with the group 
in question (van Rijswijk et al. 2006). They suggest that identification is 
context-dependent and therefore can be examined as a mediator of the 
relationship between social context and stereotyping. Social identity is that 
part of the self-concept derived from group memberships, interpersonal 
relationships, social position and status. Personal identity is free of role or 
relationship determinants (Breakwell, 1986). Furthermore, people wish to 
establish long-term relationships with groups for those groups that provide 
them with a sense of identity (Tyler and Smith, 1999). 
Research has investigated how individuals incorporate the group into their 
representation of the self (Hogg and Abrams, 1999; Turner, 1982). There can 
be little argument against the position that individuals develop and hold 
mental representations of groups, and that groups play an important role in 
the individual's identity (Worchel and Coutant, 2003). It was pointed out that 
the acceptance of the group as a structure that embraces the individual has 
important implications for personal identity (Worchel et al. 2000). It 
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complements the positions taken by social identity theory and self- 
categorisation theory which funded the theoretical basis of the study. Drawing 
from social identity theory, people strive from a positively valued social identity 
and the status position of a group is considered to reflect the outcome of 
relevant intergroup comparisons (Tajfel and Turner, 1979). This implies that 
groups with relatively high status positions can make a positive contribution to 
their members' social identity. The two necessary components of a group are: 
a cognitive one, in the sense of awareness of membership; and an evaluative 
one, in the sense that this awareness is related to some value connotations 
(Tajfel, 1982). The study focused upon the latter and suggests that, it is this 
psychological state of group formation that plays a part in constructing 
professional identity, and in turn maybe impinges on one's willingness to 
disclose knowledge or information. 
Tajfel and Turner (1979) and Hogg and Abrams (1988) gave 'the group' a 
starring role in the formation of the individual's identity. They argued that 
there are two foundations on which this identity is built. One is personal 
identity, which includes the unique personal characteristics of the single 
individual. The other is social identity, the membership the individual claims in 
various groups. Individuals, it was argued, strive to maintain a positive social 
identity. Much of this striving occurs through the process of social comparison 
(Festinger, 1954). Comparisons involving social identity motivate individuals 
to enhance the position of their ingroup relative to outgroup. This argument 
lays out the foundation of the study, further the study argues for a reciprocal 
relationship between the desires to belong and self-identity. In other words, 
the motivation behind this is a reciprocity condition, which is associated with 
knowledge in a reciprocity sense. The study argues for an existence of this 
reciprocity condition within one's self identity and its motivation to the sense of 
belongingness has a relationship or behaviour affect to one's willingness to 
transfer knowledge. 
The study suggests that groupness features the psychological group 
membership, as an element which forms part of identity. Turner (1984) 
suggests that a collection of people should define themselves and be defined 
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by others as a group; they should share some collective perception of 
themselves as a distinct social entity, of 'us' as opposed to 'them'. The study 
suggests this is a sense of need to belong, draws a connection to professional 
identity and that social interaction between the individuals should be 
stabilised, organised and regulated by a system of role and status 
differentiations and shared norms and values (Turner, 1984). Attraction to the 
group can be nothing more than attraction to individual members. Yet it is 
evident that some of the most important and psychologically significant group 
memberships refer to large-scale social affiliations such as occupation, class 
and so on. 
It is apparent that group affiliations are a universal feature of human social life 
which are basic determinants of our attitudes and values, and the social 
norms and roles that guide our conduct (Turner, 1984). As a psychological 
process, the group can be thought of as the adaptive mechanism that makes 
social cohesion, cooperation and collective action possible. Furthermore, and 
in direct contrast to the individualistic thesis, its capacities in this respect may 
reside in the fact that it provides a means of depersonalising individual 
behaviour. Thus the group is both a social reality and a psychological process 
and there is a constant reciprocal determination between these two sides of 
phenomenon at play in group behaviour. However, the study is focused on a 
psychological state of behaviour, the need to belong. 
The need to belong is very predictive of how people process social 
information within interpersonal relationships (Pickett of al. 2004). A recent 
work predicts that those individuals with a strong need to belong would care 
more about procedural fairness information and thus they would process that 
information more carefully, as compared to individuals with a weak need to 
belong. Attempts to understand why people care about procedural fairness 
have led researchers to focus on the motives and needs that underlie people's 
preference for fair procedures (De Cremer and Blader, 2006). These efforts 
have identified people's need for control and uncertainty reduction as playing 
an important role in understanding why people care about procedural fairness. 
De Cremer and Blader (2006) explored the utility of the need to belong for 
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understanding people's preferences for fair procedures. In particular, they 
consider whether variations among people in their need to belong affect how 
they react to process fairness information. Research on the need to belong 
confirms that people are strongly motivated to strive for and achieve such 
belongingness, that such motivations shape how people process and react to 
social information, and that satisfaction of the need to belong is fundamental 
to positive psychological adjustment. Much of this work shows that 
belongingness needs can be satisfied through positive relationships that one 
has with specific others in the absence of any group context. 
Brewer and Roccas (2001) argue that individualistic value systems are the 
basis of attraction and form the foundation of social groups giving meaning to 
their collective identity. For example, the value of the Me are those that 
belong to the group: 'The "me" is essentially a member of a social group, and 
represents, therefore, the value of the group, that sort of experience which the 
group makes possible' (Mead, 1934, p. 214). This implies the salient aspects 
of the person's own self-concept. Tajfel (1978) note that social identity will be 
understood as that part of an individual's self-concept which derives from his 
knowledge of his membership of a social group(s) together with the value and 
emotional significance attached to that membership. The motivation to this is 
to reduce threats to self-esteem (Hogg and Abrams, 1990; Long and Spears, 
1997), or reduce uncertainty (Hogg and Abrams, 1993; Hogg, 2000). 
Fehr et aL (2002) provided strong evidence challenging the self-interest 
assumption that dominates the behavioural sciences and much evolutionary 
thinking. The evidence indicates that many people have a tendency to 
voluntarily cooperate if treated fairly. Fehr et al. (2002) called this behavioural 
propensity 'strong reciprocity' and empirically that it can lead to almost 
universal cooperation in circumstances in which purely cooperation in 
circumstances in which purely self-interested behaviour would cause a 
complete breakdown of co-operation. This is suggesting that 'strong 
reciprocity' leads to universal cooperation and cooperation enhance. 
Reciprocity in exchange has its foundations early in socialisation. For 
example, the notion of 'my turn' is probably familiar to every three-year-old 
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nursery school child. It is from such beginnings that the norm of reciprocity 
and conceptions of fair exchange evolve (cf., Gouldner, 1960). And the 
competition for status in the peer group is likely to have a facilitating effect on 
the transition from tactics of reciprocity to tactics of advantageous exchange. 
Worchel et al. (2000) suggested that rather than a single continuum running 
from personal identity to social identity, individual identity operates at all levels 
simultaneously. That is, each of the four dimensions (personal identity, group 
membership, intragroup identity and group identity) has its own continuum 
ranging from high to low salience. Salience, in this case, refers to the degree 
of prestige or awareness accorded to particular dimension at a specific time. 
The degree of salience of any one dimension is orthogonal point of time is 
made up of contributions from each of these dimensions. The individual's 
identity is the result of a combination of personal, intragroup, and intergroup 
characteristics. Groups, they suggest, take an active role in focusing the 
comparison process and in shaping individual identity. The study takes a step 
further to question the motives of such belongingness behaviour and suggests 
that reciprocity in knowledge is the motive behind it. In this study, the strong 
sense of belongingness is referred as 'groupness'. 
2.9 Conclusion and Research Question Formulations 
The Conceptual framework 
The conceptual framework which, from a psychological perspective, describes 
the relationship between identity and willingness in the knowledge transfer 
process, has been built from specific arguments. The study sets out 
arguments that, the study contends, relate professional identity to the 
willingness to disclose or exchange knowledge. The arguments used are both 
structural, in that they assume professional identity has a particular structure, 
and process, in which, weightings within the structure lead to particular 
possessive behaviour. The study argues that within the structure described in 
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Figure 2.1 that the individual - group affiliation and high/low salience of 
knowledge dimensions are central because that it is on these two dimensions 
that possessiveness alights. The process arguments can best be illustrated 
by a flow diagram (Figure 2.2) which starts with a situation where a 
professional is asked to disclose or exchange information and moves towards 
the individuals' intention to disclose. 
Professional confronted 
with request 
to disclose their 
professional knowledge 
High salience of 
knowledge 
fit with situation 
Identity activated 
Individualism I-ºI Feelings of possessiveness1f-i Professional group affiliation 
Intervening 
I Possessive behaviour Dilution through diverse 
Networking and social 
Utility Intervening capital accumulation 
Willingness to disclose I 
and/or exchange 
Figure 2.2 
From identity to willingness 
What Figure 2.2 represents is the fundamental conclusion drawn from the 
arguments that, for an individual professional, expert knowledge is both 
owned and self-categorised within identity: the study regards this as a 
psychological possession of knowledge. The study suggests that once the 
identity has been activated by a situation, such possession produces 
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possessiveness behaviour because it has an intrinsic activating function within 
one's self identity. The study has argued that possessiveness of knowledge 
actively connects the individual to the group because the ownership of the 
knowledge can be contended by the group - it is a permanent source of 
tension. Given this relationship the study suggests that intention, willingness 
and possessiveness are located in the structure of professional identity on the 
dimension that connects individualism to group affiliation. The study further 
contends that the utility value of knowledge mediates the transition of 
possessiveness to possessive behaviour and that the issue of trust is handled 
by the strength of the weighing of group affiliate against individualism. 
Locating trust there is rationalised by the fact that it is developed through 
interaction with others. 
It is this psychological sense of possessiveness of knowledge, the study 
argues, that is the key construct of one's self identity, and more specifically 
professional identity. The study draws and links the relation between 
psychological sense of possession within and to identity, both on the 
individual and group level to illustrate how it may contribute to the intervening 
in one's willingness to disclose or exchange knowledge. 
Research Questions Formulation 
This chapter has concluded with a conceptual model that, the study suggests, 
can form the basis of some testable propositions. The propositions which 
guide the study are: 
" That an exploratory four factor structure of professional identity 
is nominated and consists of; centrality of work, salience of 
knowledge to work, utility value of knowledge and group 
affiliation. 
" That the salience of knowledge to work will be the dominant 
factor within the structure. 
" That each factor will have a differential influence on the level of 
willingness. 
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One conclusion that can be drawn from the literature of knowledge transfer is 
that the individual perspective is neglected: most studies take either a process 
or a social network perspective. The assumption of the study has been that 
the individual's willingness to go along with these processes cannot be taken 
for granted. 
2.10 Summary 
This chapter has attempted to provide theoretical supports for the research 
propositions. It has reviewed theories from a number of disciplines, which is 
justified by the complex nature of behaviour involved. A nominated four factor 
structure is to be tested including i) work centrality, ii) salience of knowledge, 
iii) utility value of knowledge and iv) group orientation. In addition, the study 
has drawn a theoretical connection between identity factor structure and 
willingness to disclose knowledge or information. 
Having discussed the theoretical issues underpinning the present 
investigation, and formulated the main research questions, the following 
chapter continues with a description and explanation of the methodological 
paradigm underlying the present research. This will lead to the selection and 
explanation of the methods selected for use in this study, including potential 
problems and issues that may arise. 
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Chapter III Methodology 
3.1 Introduction and Methodological Objectives 
This chapter discusses the methodological approach used in this study. Riley 
et al. (1998) describe methodology as a very important component of the 
written dissertation. A clear and cogent methodology will inform on the logic 
of the research as well as justify the procedure taken to achieve the objectives. 
This chapter starts by a discussion of the research problems which in turn 
leads to a set of defined objectives of methodology. The chapter then briefly 
discusses the context of the study: professional engineers. What follows is an 
introduction to the key concepts and the propositions of the research. It then 
goes on to focus on discussing the research instrument, the structure of the 
sample and the chosen method of data analysis. 
The primary objective of the study is to explore: 
i. The structure of professional identity: what are the dimensions of 
professional identity? 
ii. The different identity structure of academic engineers and industry 
engineers, and; 
iii. Whether this will determine the willingness towards knowledge 
transfer. 
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Given the focus of the study on the structure of professional identity, 
professional service firms and academic institution have been nominated as a 
suitable context for the study. With this context the study uses the role of the 
professional engineers as the focus of data collection and reflective analysis. 
Taken from the above knowledge, the specific methodological objectives of 
the study are identified as the following: 
i. To ascertain the factor structure of professional identity 
ii. To capture the conditions of willingness 
iii. To understand how professional identity structure is connected to 
individual professionals' willingness to disclose and exchange their 
knowledge or information. 
3.2 Discussion of the Research Problems 
In approaching the methodology the study was confronted by a number of 
problems that follow from the theoretical and conceptual foundations 
described in the literature review. 
The first issue concerns whether identity is conceived as a unitary holistic 
entity or as a structured concept. Put simply, is there such an identity as 'an 
engineer'. In fact the study takes both a holistic and structured approach. 
This leads to the second issue of how the components of an identity relate to 
the holistic notion. The study sees the component parts as distinct concepts 
each expressing identity. There is no assumption that these components are 
strongly correlated although it would be reasonable to expect some degree of 
association. A clear implication of the literature is that one component, that of, 
salience of knowledge, would emerge as a clear and possible factor. 
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The third issue is the practical one of validating that an identity has been 
activated. The literature uses activation as its principle to relate cognitive 
structures to behaviour. If specific situations are not used in the research then 
can the activity of simply asking questions about identity be considered as a 
surrogate way of activating identity? 
The final issue concerns the nature of willingness and in this respect the 
literature is unable to define or suggest a clear methodology for capturing this 
important concept. In effect the literature suggests that willingness can only 
be measured indirectly. For this reason, this study took the view at an early 
stage not to attempt to measure willingness but to measure only indicators of 
the direction of willingness. 
The study aims to examine a psychological level of self, which is constructing 
professional identity and its effect to one's willingness to disclose information 
and knowledge. In other words, the study sets out first, to search for a 
cognitive identity structure, second to unfold the relations between 
professional identity and its consequences to willingness behaviour in 
knowledge transfer context. The analysis of human behaviour is therefore 
considered to be used as a cornerstone for such a behavioural research. 
Defining and measuring behaviour, however, is not as simple as it first 
appears (Ajzen and Fishbein, 1980). Social scientists are called upon to 
answer many different kinds of questions that focus on different types of 
behaviour, and to find answers we must identify an appropriate behavioural 
criteria. The sole problem with the analysis of human behaviour is that so 
much of it is covert and hidden and all that we can do is infer what is going on 
from behaviour in the absence of any other information. After all, if something 
is being hidden the whole point is that it is difficult to discover openly but has 
to be discovered by variation and by contradiction in behaviour. The difficulty 
of course lies in making connections between implied behaviour and the 
contents of the mind on which it is activated. The common solution is to infer 
`thinking and feeling' from what people say and do. 
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It was recognised at the outset that it had to be built slowly through a series of 
stages; the study also recognised the complexity types of engineers. 
Therefore the assumption was that there would be some common bases of 
identity but also differentiating factors, hence the first approach was to talk to 
engineers. 
Given the precise definition of the elements comprising the behavioural 
criterion is an essential prerequisite for predicting and understanding 
behaviour (Ajzen and Fishbein, 1980) and that professional identity is defined 
as an issue in the process of knowledge transfer, it leads to some problems of 
measuring professional identity. A series of the studies on identity and the 
methods being used are summarised in Table 3.1. 
64 
ti 
vi 
Fý 
0 
s 
d 
s 
U I- 
0 
N 
0 
w 
N 
d 
d 
O 
N 
9 
0 
ä 
,, 
a c 
E 
> 
0 
N "p 
Ü 
O 
0 0 
OO 
N 
`1 16 
. 'p 
Y 
0 
N ru 'O N 
.2 c 
Zu- ° C. o 
rn 
c 
n 
m _ Z 
m > 
E 
3 0 
O 2ö 
p N 
2 N 
m .2 C 
c 
Co o '0 O 
t2 
V 
m3 
.N- 
.. 
yc t 
mo ý o o c rn 
C y ' u r 
c c 
yZ 
v 
c 
a) 
0 
'Eö - 
N 
c 
V 
c 
3 Ö) d f0 N 3t 
C e 
+N-2 > 
ýv vý c 
Cc 
oy 
7 
. 
C 
;. 
n 
"ý 
CN 
03 
-2 
f5 V 0 (0 _ 
ö N7 Ul tl) c ` E- m a) m- 
'' ffy 
>7ý > 
WN 
N 
O` o 
CN 
"- "- 
m 
2 
n 
0 
N 
to C z2 
d Co c- 
12 E 't 
(V 
(2 Q- , - 
g 15 - 
Z 
Näe 
CL 
CL O 
tur 
ný^w odd 
:2 
. E oý 22 n 3 Ec 
än3 c n3 ä5' 5 n(0 m c 
yyy 11 au LU *C: L 
m -ö 
rn 
ýp 
m Co ýp C C ' 
tu ßyLONE 
Co CC «o 2w30dEo0 ?ý o NUUCVC y°m° 
O. 
ä 9' 
U fý U 12 0) 
3 
ddd rn 
C 
° 
U U Z 2 
"°- a N 'N 'N N t/1 NN 2 Ö 2 i -2 N k5 NC OOOO2 N NO2O 0- HOO d NN ZN0ONN 
u) Co 
m ga t cy 5: N 
SC NoO f0 O 
E HF-O-O 
oOa. 
Z0 
2NNN 
L_ N 
F-I-H WS d 
NLLLOddLL 
ýHF-HdcnC71-I- 
Co 
E )-- cy UF- U 
C) 
L c. 
UN 
NC 
rý 
OMZ, 
Oýy 
dZ 
22 2 
ý Q) C 
NC' 73 lii 0 
N 
7wC 
C 
O 
Ö 
2 
Co U) "v_ 
c 
iCCC7 
;D 
OO 
(0 tu cn %71 lýI 0) 
a) 
CC 
"10 .ÖC3 
Lý N 
NNC. 1 C Ö. ld 
ßN 
QUA 
2E 
v)öVQ0E r_ 'p v 
NCc a) NCCOCCCC ý` C 4= ;ýCC1; 
2- 
. _a r 
e -Z r- 
`E 
'5i v 0m :2m- 
oov o 'ý ccmcccyc +'J rn is mv +J mß 
c° c °- o °° ö °- aci 8 °- ouoc0ööö00vMd 
jNm f0 ! Lý °aycc °- ° vi E vi 
raD 
vNi uNi v' v vNi 
öäcG, 4) 
Nö 
aNi m 'm mmm Co 
ö a? 
. 
°_ c 4-1) Anwvwöm -25 ww '> 'c .ov ä° 
°o-2o ,ý°.. ooccm 
`ý o .. Eo00c w 'eý rn m L' 8 ai °1 ö °' o2002to 
äýa000oOzOvýSazý>'_° CL 2a. (0mc9wýaair A(0wawwv)a0¢w 
ö 
CD v_ o» N C) C OD iz . CD 
O 
J_2_ 1> 0m G7 p R% C00N !v Co pyC, 
C) C ' G1 ßv0CCC0 
,uYLy cC 
CN 
ca ca 
Cw 
,L 
2C 
7 
CL CL 
7yN 
Lg 
QpýpmOÜÜÜUW QQ Q 
0 NN 
vyN_ 
CCC r' 
C: 
M 
Ö 
1Ö 
ÖÖ 
vO 
MC_ 'O ^- 
'D vC0 
OE lC In 
0 
".. 0 
2'' y CY 
S- U 
Cu 
p^ tß (» Q) mC 
.2-0 
CO 
0 cu 
OÖÖny 
C- a f'7 O ý0 .ONM 'O 
CÖNC 
ývv pý Nv c6 O> 
_ýý ý_ ZCN Of CvNv, OOÜv . 
N.. 
-NO Co dCC 2 Cu u= OdON 
0) 0yCY 
: Le 
9d0Ö CL _äe CL O Cu l0 l6 0 Cu Cu y- p fwd Cu N G) Cl) 70 
WW LL 0 U' 2Z Z= °° 2Y222mmn2ZwwN 
YingFei Gao Chapter III Methodology 
As can be seen in Table 3.1, studies on professional identity are in the 
minority and yet the questionnaire methodology appeared to be a 'rare' or less 
favoured method. 
Furthermore the issue of willingness is a concept which seems to be taken for 
granted as a uni-dimensional concept. These are the central problems that 
confronted the research. In methodological terms, the study required both a 
measurement of the structure of professional identity and the measurement of 
willingness. These issues hence led to refined objectives of the methodology. 
3.3 Refined Objectives of the Methodology 
The refined objectives of the methodology are: 
i. To measure the dimensions of professional identity 
ii. To measure whether the dimensions contribute to both personal 
and social identities 
iii. To measure the distance between willingness conditions 
iv. To measure how it is related to individual professionals' transfer 
behaviour, that is, their willingness to disclose and exchange 
information or knowledge. 
3.4 Context of the Study: Professional Engineers 
Engineering, along with accounting, architecture and law are the occupations 
that qualify as professions because those holding them participate as experts 
in the modern economy, and because the occupations share the cognitive, 
normative and evaluative justifications (Sharma, 1997). 'These uncommon 
occupations tend to become "real" communities, whose members share a 
relatively permanent affiliation, an identity... and special interests... ' (Larson, 
1977, p. 10). Yet, Robertson et al. (2003) indicate that professional context 
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concerns the formation of identity. The influence of professional context on 
identity would be expected to be observed in the arena of workers' 
categorisation of self (in relation to others) and in their role expectations and 
behaviours. For these reasons, the study uses a sample of engineers in the 
UK. This sample was obtained through the cooperation of six professional 
bodies. Each of the professional bodies contains large number of members 
ranging from 21,000 to 360,000 engineers worldwide (see Section 3.9.2 for 
details). 
These professional bodies are distinctively characterised to be the highly 
recognised organisations enhancing engineering knowledge and providing 
internationally recognised standards of professional competence for 
knowledge and qualification. Such membership is seen as professional 
identification for engineers. It engages engineers both working in academia 
and industry which directly relate to the assumption of the study making: these 
two sets of professional engineers have a professional identity based on their 
knowledge that is the underlining assumption, that is what the study suggests 
they share. The justification for this assumption is because it is justified by 
high levels and similar human capital, in other words, education. They share 
a level of professional knowledge. The members of these professional bodies 
would suggest a high level of professional knowledge involving research 
activities where scientific knowledge is the core. 
On an individual level, the features of engineering knowledge are very much 
about doing (Hughes, 1983), and Vincenti (1993) adds that what engineers do 
depends on what they know. 'Great numbers of engineers do, in fact, engage 
in design, and it is there that requirements for much engineering knowledge 
originate in an immediately technical sense (Vincenti, 1993, p. 6)'. Here, 
knowledge is seen as a means to a utilitarian end. Vincenti (1993) suggests 
that although engineering stands on scientific foundations, there is, however, 
a big gap between scientific research and the engineering product which has 
to be bridged by the art of engineer. The creative, constructive knowledge of 
the engineer is the knowledge needed to implement that art. Individual 
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engineers are therefore the central representation of such a process and 
hence, they are appropriate samples for this study. 
Professional engineering bodies were used to illustrate the construction of 
professional identity because they contain indepth knowledge that is exclusive 
but also has a practical outcome. Engineering knowledge devotes both 
through application and through transfer. Notwithstanding the difference in 
types of engineering knowledge it has the common property of being useful. 
For these reasons, the context of the study was set to be professional bodies 
of engineering. 
3.5 Propositions of the Methodology 
The main propositions that inform and structure the methodology are: 
I. That there is a structure to individuals' professional identity. 
ii. That an exploratory four factor structure of professional identity is 
nominated and consists of: centrality of work, salience of knowledge 
to work, utility value of knowledge and group affiliation. 
iii. That the salience of knowledge to work will be the dominant factor 
within the identity structure. 
iv. That each factor will have a differential influence on the level of 
willingness. 
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3.6 The Structure of the Methodology Chapter 
Figure 3.1 shows the structure of the chapter: 
Preliminary study I 
Methodology I- 
Preliminary Step: 
Questionnaire 
The formation of 
the main questionnaire 
Methodology II - 
Professional Bodies 
Main Study UK Engineers 
Panorama 
Methodology III - 
Analysis Framework 
Figure 3.1 
Structure of the methodology chapter 
The structure of the methodology chapter is clearly shown in the figure 
presented above. It consists of three big steps and each step is explained by 
the side box with the detailed analysis processes. 
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3.7 Methodology I- Preliminary Steps 
3.7.1 Introduction 
Three preliminary studies are presented in this section. Each of the methods 
that are adopted in the preliminary studies is dealt with in turn. These 
preliminary studies lead towards the application of exploratory factor analysis 
as a central tool in the inquiry. 
3.7.2 Preliminary Study I: Interviews 
The aim of this preliminary study was to identify the elements in the process of 
knowledge transfer and investigate the barriers to individuals in the process of 
knowledge transfer. In exploratory studies there can be no simple way of 
obtaining adequate samples of significant others and relevant constructs 
which do not involve some form of interview with the respondent (Weinreich, 
1980) 
The interview guide used in the encounters was devised with the intention of 
making the interviews both exploratory (Oppenheim, 1992), and semi- 
structured. Conducting semi-structured interviews has been found to open 
up possibilities for encountering phenomena that could neither be expected 
nor foreseen (Whyte, 1984). The issues of knowledge transfer can be a 
sensitive topic; to get some 'real' stories of knowledge transfer told by 
interviewees regarding their personal level responses to the transfer process 
required loosening the standardised techniques in favour of an exploratory, 
heuristic approach. For this reason, the interview set out to be semi- 
structured. 
Furthermore, the semi-structured interview provides the interviewer with high 
degrees of exploration by firmly setting the agenda and limiting the topics for 
discussion and also by allowing for interviewees themselves to contribute a 
70 
YingFei Gao Chapter III Methodology 
considerable 'freedom' and 'thoughts' which the interview guide has planned. 
Therefore the semi-structured interview was adopted as a research instrument 
for this study. The study design was open ended to allow unplanned themes 
to emerge from the data (see Appendix 1 for the interview guide). 
The main focus during the interviews was to identify the issues in the process 
of knowledge transfer. This method permits better understanding of complex 
phenomena (van Maanen, 1979). The subjects of this preliminary study 
consisted of eight senior managers and company directors who were drawn 
from a business environment, in London and Kent (see Appendix 2 for a full 
description of this preliminary study). 
This analysis is based on the views and experiences of the interviewees 
which concern the process of knowledge transfer. Content analysis was 
considered in terms of analysing the interviews according to the nature of the 
study which was to explore the key themes. 
The results of this preliminary study address what issues surround the 
process of knowledge transfer. The issue of identity appeared in the 
interviews and was shown to be an important facilitator in the process of 
knowledge transfer, as demonstrated in the following case: 
'A lady came from an existing team. She came across and she felt she was a 
real expert. It was obvious that after a while, the way she did things was not 
the best way of doing things. She was obviously taught in the style of the 
company that she was working with, whereas we taught a style that was more 
free and open. The two styles did not really match. It gets to the point where 
the knowledge of the new team was beginning to over take the knowledge of 
the old team. The person from the old team was less credible. They are not 
taken much notice of. They felt they have taken on a lot. That's probably the 
benefit of her side because of being a smaller organisation. The person was 
really redundant, so we try to make her more like a knowledge resource rather 
than a trainer. ' 
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At a later stage in the interview, the interviewee elaborates further on the 
issue of identity: 
`The major change was she was seen as a resource/expert rather than a 
trainer. That is where we gained the most existing knowledge as an outcome 
than imposing the knowledge. She was willing to pass on her knowledge. 
This worked out quite well. ' 
This extract suggested that psychologically, identity can be seen as a barrier 
in the process of knowledge transfer. It is this cognitive aspect of the 
individual that seems to have placed influence on their willingness to disclose, 
transfer or exchange knowledge in the group context. 
The results revealed the issue of identity as a main issue in the process of 
knowledge transfer, which confirmed the hypothetical assumptions of the 
study and led to a more focused study that specifically looked at identity issue 
in the process of knowledge transfer. The limitations of the first preliminary 
study are twofold: i) that interviewees were found to be highly sensitive when 
talking about the identity issue and ii) the interviewees presented only 
business practitioners; richer data could have been found by accessing both 
scientific academics and business practitioners. 
To gain views of academics on knowledge transfer, a supplementary set of 
interviews were conducted with engineering PhD students in the University of 
Surrey. The results of these interviews further confirmed the issues which 
were identified in the first preliminary interview. Furthermore, the boundaries 
of professional identity appear to be another important issue in the process of 
knowledge transfer. These are illustrated in the extracted interview quotes: 
The interviewee speaking the boundaries set by different types of professional 
engineers: 
`I would look at the one in the industry that has lots of practical experience but 
not much knowledge or in depth understanding of knowledge. Not the 
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science behind them where the academics have more knowledge. / would 
look at them in a very different way. ' [Engineering PhD student 1] 
The interviewee continued commenting on how knowledge is central to 
professional identity and how professional identity is a symbol for the others of 
what they know: 
'... like people in the research park, then, they are in industry but they are still 
doing research so they have some level of knowledge. They are more 
qualified. People who are in charge might have the same level of qualification. 
But the people underneath them might not be qualified. They are more 
interested in getting results rather than gaining a real understanding. ' 
[Engineering PhD student 1] See Appendix 3 for a full transcription of this 
interview. 
The issues are professional identity and its associated knowledge and are the 
subject of being pre judged or pre-categorised between professionals. In 
other words, professional identity can be a boundary to how individuals 
disclose their knowledge. These were presented as a foundation to the 
assumption of this research that professional identity is structured based on 
knowledge; however, the boundaries of that knowledge can be unclear. 
The conclusion of the preliminary interviews (Gao et al. 2005) suggested five 
factors that might form the component of identity for engineers; 
iý Work Centrality; : HJ Centrality of Knowledge to Professional Identity; ill 
Salience of Own Group Solidarity; iv Utility of Knowledge, and v_Z 
Instrumentalism. 
The results of the preliminary study thus offered a theoretical integration that 
suggest professional identity should be taken as a major consideration in the 
process of knowledge transfer. These results directed the researcher's 
attention away from a managerial perspective to a psychological perspective 
of the process of knowledge transfer. In particular, the results suggest that 
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professional identity may be a barrier in the process of knowledge transfer. 
The inferences are subtle and complex. In the first extract the implication is 
that the identity or label of a manager comes from the assumption that they 
don't want to communicate. 
`The one who does not share the information sees himself as a manager. He 
had communication issues with me. He does not even share with me [the 
manager]. ' [OB, a Head of Credit and Risk Analysis] 
In the second extract identity can be constructed to manipulate knowledge 
assumptions and therefore create an air of ambiguity around who the person 
is. 
'Personally, I do not want a title. I prefer not to. The reason is that you will 
create assumptions to people with a particular role. I don't want people to 
have assumptions about me. To a visitor/investor, I will say I am a director so 
they will feel I have personally invested in the concept. They will see me as a 
valued person. I would also say I have been conducting the business 
development which will create creditability in their minds that I have 
understanding with the business and can discuss at a high level. It will be 
valued self to them. It very much depends on the context. ' [JH, a Managing 
Director] 
In a similar manner: 
`I do introduce myself as a business consultant. That is what I do. I have two 
hats for that. One is the truthful statement; another is that from my 
perspective it gives me the front foot. People probably when you first meet 
them, first impressions are important. The time to get the first impression is 
first second or two at the most i. e. if I said I was a road worker then I might 
not attain that person's concentration. Probably it is true it doesn't mean I am 
not a good road worker. It has double aces. You sound professional and you 
act professional. ' [TT, a Managing Director] 
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The extracted quotes show that identity serves as a way to access knowledge 
or information. The way people see themselves influences how knowledge is 
transferred. People value their own identities and construct them in ways that 
produce value to themselves. This process could become either a stimulator 
or negative drawback in the process of knowledge transfer. In social 
interaction it depends on how clear the identities are identified and how it is 
matched with their own idea of identity. More interestingly, a cognitive status 
of identity was unfolded by this interview in that role and information are joined 
as a way of maintaining a position; 
`People do not want to share the information because they are frightened of 
losing their position. ' 
There is a contingent quality attached to professional identity in that they are 
valued, in the market sense, solely by their knowledge - in this contingent 
world identity is simply knowledge: 
7 grab him because / know he has good knowledge. Everyone has a different 
knowledge... Everyone competes with each other. ' [OB, a Head of Credit and 
Risk Analysis] 
In a similar vein: 
`He is supporting people who will help him in his future, not us. If we are 
pushing for something, he is moving out the other one. He would support the 
other one. It is a game. I am learning it. ' [OB, a Head of Credit and Risk 
Analysis] 
This interview extract shows that identity has a function, which directs 
people's behaviour. How people associate themselves to other professionals 
likely depends on some form of benefit, be it mutual or self interest. Such a 
process is an interesting finding which triggers the research for further 
investigation. 
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People's different degree of willingness in exchanging information is evident. 
At this stage, the study has found 'identity' as a strong element in the process 
of knowledge transfer. There is a need of an in-depth investigation on 
professional identity and its utility in the relation to the process of knowledge 
should be made. 
The findings of the preliminary study have led to a number of assumptions to 
be made that are i) professional identity will influence the degree of 
willingness in the process of knowledge transfer; ii) identity has its function, in 
other words, a level of openness to disclosure and a propensity to exchange 
based on mutual interest; iii) knowledge is a main construct of professional 
identity. 
3.7.3 Preliminary study II: Questionnaire 
In order to test the five factors identified as possible components by the 
preliminary study 1 (see Section 3.7.2), a further preliminary study was 
conducted by means of questionnaires. The use of the quantitative approach 
is to test specific, focused, theoretical research questions. For this reason, 
the quantitative approach was adopted for the preliminary study II. 
The obiectives of the questionnaire are: 
i) To measure the relationship of knowledge to identity. 
ii) To measure the centrality of professional identity to the individual. 
iii) To measure the degree of professional identity relating to group 
solidarity. 
iv) To measure the attitude towards the commercialisation of 
knowledge. 
v) To measure the attitude towards the concept of knowledge transfer. 
The aim of the preliminary questionnaire was intended to identify good items 
and to eliminate others for the main study. According to Oppenheim (1992) 
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each survey research presents its own problems and difficulties, and expert 
advice or spurious orthodoxy are no substitutes for well organised pilot work. 
The need to test this questionnaire was therefore taken into consideration. 
The questionnaire (see Appendix 4 for the questionnaire) consists of forty 
questions which represent five factors. In particular, it was eight questions per 
factor. The questions were randomised. On a 5-point Likert-type scale 
marked 'strongly disagree' 1 and 'strongly agree' 5, respondents were asked 
to tick the appropriate box for each statement that best described the 
respondents' disagreement or agreement with each of the forty statements. A 
pilot of the second preliminary study was conducted on 41 MSc engineering 
students at the University of Surrey. 
Item analysis was conducted by correlating each item with total score. The 
results of this item analysis found 17 questions/items yielded a high 
correlation coefficient. These 17 questions are listed in Table 3.2 (see 
Appendix 5 for the result of 40 questions /items): 
Table 3.2 
The results of item analysis 
Question 
Pearson 
Correlation Questionnaire statement 
03 0.487* My work gives me an important role in society 
09 0.389* Sometimes I feel my knowledge makes me lonely/isolated 
012 0.458* It is important to me to be an expert at something 
013 0.381* I believe everyone should push themselves to be as educated as possible 
016 0.447** I believe professional bodies are important to academic standards 
021 0.418** I get a sense of belonging through academic association 
025 0.340* Research needs to produce something useful 
026 0.418** Having my success recognised is essential to my academic career 
028 0.442** 1 wouldn't feel satisfied until I achieve professional recognition 
030 0.364* My success at work is important to me 
Q31 0.306 I would expect professional recognition whenever I deliver my information 
032 0.437** Exchanging information with other academics is a way of accomplishing 
my academic goals 
033 0.329* Research should always have an end user 
034 0.480** Seeing my research used in day life ives me great satisfaction 
Q36 0.539" Theory is pointless without practical application 
Q38 0.296 Academic research should be made more accessible to the public 
Q40 0.297 I believe my academic work has its function both in an academic field and 
a commercial field 
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Question 38 and 40 were included for the very close to high correlation 
coefficient (0.3) the questions had received. 
This study was further tested with an intra factor analysis (see Appendix 6 for 
the details). The results of intra factor analysis have shown that there was no 
indication of the need to delete the statements. The results have supported 
factor 4 (utility of knowledge) and factor 5 (instrumentalism) by a strong 
correlation. Nevertheless, the weakness lies in questions 14 to 20 which is 
factor 3 (salience of own group solidarity). This may well be explained by the 
fact that engineering students were not fully experienced in professional group 
membership. It is, however, seen as an indication that rewording needs to be 
done. For example, question 13 and 16 are not so strongly correlated to each 
other. This may be changed when the re-wording is completed. The key to 
this analysis is to consider whether these questions represent the general 
concepts. Total item correlation analysis (see Appendix 7 for details) and 
inter group analysis have indicated clearly that re-positioning of questions 
within the questionnaire is needed. The total Cronbach's alpha yield 0.751 
which shows a reliable degree of coherence with the answers. This increased 
the confidence in the validity of the questionnaire statements. 
The preliminary questionnaire thus far is seen as an indicator for the main 
study. Wording is a very important aspect of constructing a questionnaire. 
The result of the preliminary study has shown that re-wording is needed for 
the questionnaire. It has, however, given some directions to the research in 
which re-positioning of the questionnaire needs to be done. It was thought 
that factors 4 (utility of Knowledge) and 5 (instrumentalism) can be merged 
into one factor - utility of knowledge. At this stage, alternative questions are 
also taken into consideration in terms of constructing the questionnaire for the 
main study. A refined version of the questionnaire is therefore required to be 
tested before the questionnaire is finalised for the main study. 
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3.7.4 Preliminary study III: Two Stages of Confirmation 
3.7.4.1 Stage One: The Choice of Q-Sort Method 
At this stage of the research, it was decided to create statements representing 
various levels of transferring knowledge/information exchange. The idea was 
to use the principle I believe in the principle that it is a very good idea to 
transfer knowledge' then go specific to tackle the 'reality' which is the 
attitude/issue of 'but not my knowledge'. From the standpoint of Q- 
Methodology, subjectivity is regarded simply as a person's point of view on 
any matter of personal and/or social importance (McKeown and Thomas, 
1988). The Q-Sort method was considered to be appropriate and feasible to 
do. 
Q-methodology is commonly known as the 'Q-sort technique'. As a 
methodology, Q embraces a distinctive orientation toward the systematic 
study of human subjectivity (McKeown and Thomas, 1988). This 
methodology is very resourceful and it is often directed at priorities and 
suspected rank orders (Tractinsky and Jarvenpaa, 1995). Exploratory work 
where subjective judgements of indescribable object suits Q-sort (Stephenson, 
1953). The nature of the Q-Sort is in testing the definition of and internal 
consistency reliability of concept (Hinkin et al. 1997). Without confirmatory 
factor analysis the technique must be seen only as a preliminary methodology 
to be followed by more empirical approaches (McKeown and Thomas, 1988). 
Central to Q-sort is a concern with ensuring that self-reference is preserved 
rather than compromised by or confused with an eternal frame of reference 
brought by a researcher in seeking to measure subjective phenomena 
(McKeown and Thomas, 1988). Q-sort is a 'dimensionless' task in which 
subjectivity and objectivity grope around to find each other (Coxon and Jones, 
1978, p. 65). Q-sort typically employs small numbers of respondents and the 
in-depth study of single cases is not uncommon (McKeown and Thomas, 
1988). The output of a sample of Q-sort tests should be seen as proof of a 
cognitive pattern (Thomas and Baas, 1992). It plays the role of setting up 
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empirical approaches so that theory can be tested (Kerlinger, 1986). In 
simple terms, Q-Sort method is about sorting statements, engaging individual 
opinions and therefore finding concepts and categories. The real value of Q- 
sort is when there is no consensus and when definitions and meanings 
appear ambiguous. Q-sort seeks to find conceptual consensus through inter- 
subjectivity. It is for this reason Q-Sort was adopted for this study. 
The aim of the Q-Sort test is to confirm the definition of the concept by 
allocating representative to those definitions. For this reason, four factors 
were nominated for the Q-Sort test. These nominated factors derived from 
the result of the preliminary study I and II, which are: 
i) Work Centrality 
ii) Centrality of Knowledge to Professional Identity 
iii) Salience of Own Group Solidarity 
iv) Utility of Knowledge. 
3.7.4.1.1 The Sample 
A good sample will reflect the characteristics of the population with a 
minimised and calculable error margin (Sapsford, 1999). Although the study 
is currently still at a preliminary stage a good sample was, however, taken into 
consideration. It was the aim to bring eight academics as the sample of this 
part of the study for their academic knowledge and experience in transferring 
knowledge that will provide a good insight for the study. 
The researcher accessed the university staff database of the Engineering 
department through the university public web site. Participants were randomly 
selected and emailed with a standard but personalised invitation letter (see 
the Appendix 8 for a sample letter). There were nine academics that agreed 
to devote two hours to join the Q-Sort test, followed by a focus group 
discussion. These nine academics are presented in Table 3.3: 
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Table 3.3 
The Academic Participants 
Chapter III Methodology 
FROM UNIVERSITY OF SURREY., 
Participant 1. Senior Lecturer in Construction Materials, School of Engineering 
Participant 2. Professor of Aerospace Engineering; Director of Surrey's Advanced 
Vehicle Analysis Group (SAVAG) 
Participant 3. Lecturer in Mechatronic Systems & Robotics Research Group 
Participant 4. Professor of Process Engineering, School Director of Research; Head 
of Chemical and Process Engineering 
Participant 5. Senior Lecturer in Biomedical Engineering 
Participant 6. Lecturer in School of Engineering 
Participant 7. Senior Lecturer in School of Engineering 
Participant 8. Professorin European Institute of Health and Medical Sciences 
FROM CITY UNIVERSITY: 
Participant 9. Professor of computing science 
3.7.4.1.2 The Procedure 
This test consisted of four concepts and a 'reject' category printed on cards 
and the statements representing the concepts was also printed on separate 
cards. A total of 64 statements (see Appendix 9 for a full list of the 64 
statements) were formed on the basis of literature review. The theoretical 
justification of each statement is summarised in Table 3.4 to Table 3.7. 
Table 3.4 displays the theoretical justification for concept A- Work centrality 
related statements: 
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Table 3.4 
Concept A: Work centrality 
Theory Statements Reference 
Work centrality refers to individuals' beliefs regarding the 1,2,3 MOW-International Research 
degree of general importance that working has in their Team (1987); Paullay et al. 
lives. (1994) 
Work centrality as the relative salience of work in an 8,9,19 Mannheim and Cohen 
individual's thinking, as reflected in the amount of time one (1978) 
is willing to devote to work as compared to the time 
individual is willing to devote to other activities. 
Work centrality gives individuals a feeling of being tied into 4,58,21 Morse and Weiss (1955) 
the larger society, of having a purpose in life. 
Work centrality is almost certainly associated with a 30,32,33, Hirschfeld and Field (2000); 
person's value system and self-identity. 44,45,55 Basini and Hurley (1994) 
Table 3.5 shows the theoretical justification for concept B- Centrality of 
knowledge to professional identity: 
Table 3.5 
Concept B: Centrality of knowledge to professional identity 
Theory Statements Reference 
Academic knowledge is similar to other kinds of social 10,13,14 Bourdieu (1977,1984) 
knowledge that deep into the person, produce social 
distinctions. 
Knowledge is intrinsically related to meaning. 47,29,42, Alvesson and Kärreman 
46 (2001) 
Knowledge is the individual capability to draw distinctions, 48,62 Tsoukas and Vladimirou 
with a domain of action. (2001) 
Knowledge is an outer expression of an inner relationship. 31,56,57, Bernstein (2000) 
61 
Knowledge is personally situated through experience 16,60 Fine (1996) 
based expertise which the term expertise claims. 
Table 3.6 displays theoretical justification for concept C- Salience of own 
group solidarity: 
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Table 3.6 
Concept C: Salience of own group solidarity 
Theory Statements Reference 
Individuals strive to maintain both a positive personal 17,23,26 Tajfel and Turner (1986); 
identity and positive collective identity. Tyler and Smith (1999) 
Solidarity is essential to harmonious affirmative 54,51 Macneil (1986); Schubert 
cooperation. and Otten (2002) 
The solidarity of occupational groups is made up of 11,15,50, Pope and Johnson (1983); 
persons in a given profession; its members are solidarity 12 Ely (1994) 
because of their similarities. 
There is a sense of awareness of membership, and this 7,49,59, Tajfel (1982); Brewer and 
awareness is related to some value connotations. 52 Roccas (2001) 
The needs to belong to a group is a way of reducing 5,53 Hogg and Abrams (1993); 
uncertainty. Hogg (2000) 
Individuals have a tendency to voluntarily cooperate if 25,6,20, Fehr et al. (2002) 
there is reciprocity. 34,63 
People are motivated to maintain favourable social 22,18 Tajfel and Turner (1979); 
identities and, the strategy is to enhance the resources Turner (1984); Hodson et al. 
available to one's own group by actively discriminating (2003) 
against other groups. 
Table 3.7 shows theoretical justification for concept D- Utility of knowledge: 
Table 3.7 
Concept D: Utility of knowledge 
Theory Statements Reference 
Individuals desire to maximise individual utility from 39,43,64 Thibaut and Kelley (1959); 
exchange with the same or a related party. Macneil (1986); MoIm (1994) 
Knowledge is and will be produced in order to be sold. 28,37,38, Lyotard (1984) 
41 
There is a consequent and reciprocity relationship between 35,36,40, Keeney (1988); 
value and utility function. 27 Gallucci and Perugini (2003) 
The study took the Q-sort rule of 60% and above to assess whether a 
statement is qualified for representing the concept, in other words, any 
statements resulted in a 60% and above frequencies will be taken as qualified 
statements for this study. There were two stages for this session. In the first 
stage, participants were asked to participate in the Q-Sort experiment by 
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following the four concepts that were presented as statements on individual's 
card. These concepts were: 
Concept A: 
Centrality of role expresses the way my personal identity is constructed from 
what I do - the way I describe myself to myself involves the many roles that 
make up my life but in this process work is always in central. 
Concept B: 
The concept of professional identity is built upon a body of knowledge -a 
central part of the way I perceive myself is that I have cumulated a particular 
set of knowledge which is both valuable and useful, and exclusive to those 
who have acquired it. 
Concept C: 
For academic disciplines to prosper a degree of community of solidarity 
between scholars is both important and necessary: such community gives 
security to the consensus judgements that are necessary to evaluate new 
knowledge as it evolves and to maintain research standards. 
Concept D: 
All knowledge eventually should have an end use or function: the production 
of new knowledge should be driven by the needs of society as represented by 
the public good or commercial interest. 
In addition, a choice of reject was defined as follows: 
Statements do not fit in with any of the concepts. 
The instructions for the Q-Sort experiment which were read out by the 
researcher as follows: 
`You see in front of you two sets of cards: a large set of cards and a small set 
of cards. The small set of cards contains statements. These are general 
concepts of ideas. We want you to read these and familiarise yourself with 
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them. Interpret them in your own way: what do you think they mean. With the 
other set of cards we want you to say, were there any of these cards that 
expresses and represents any of those concepts? Pick one and place against 
the concept. If none of them fit you discard it. Basically it is a choice situation, 
you take a card - does it represent any of these concepts? If it doesn't you 
reject it. We would like you go through all 64 cards. ' 
In the second stage, participants were asked to join in for a focus group 
session, discuss on some of research related issues in knowledge transfer. 
The discussion was chaired by the researcher's supervisor. The discussion 
was recorded and transcribed. The details of this stage are discussed in 
section 3.7.4.2. 
The researcher took the human factor (e. g. `mood' in participating) into 
account where the initiative to have a home cooked Chinese lunch was 
formed and combined with using the academics' lunch hours and appeared to 
be welcomed by the academic participants. It was hoped that this initiative 
would provide a comfortable atmosphere for the participants to feel free and 
willing to participate. Therefore the quality of the contribution was found to be 
richer and higher. Each set of cards were colour coded to ensure not only the 
accuracy in sorting the cards, but also to increase the interest of the 
participants. 
3.7.4.1.3 The Result 
A number of supported questions are presented in the following tables as the 
result of the Q-Sort: Table 3.4 to 3.7 displays the statements of corresponding 
concepts which qualified in this study (see Appendix 10 for the results of all 64 
statements). 
Table 3.8 displays the statements of corresponding concept A which qualified 
in this study: 
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Table 3.8 
The frequency of work centrality statements 
Chapter III Methodology 
Statement 
Number 
Concept A 
Work Centrality 
Q-Sort 
Result (%) 
1 I am the sort of person who puts work before everything. 100 
3 I always describe myself to others in terms of my work. 78 
8 I am the sort of person who takes work home with them. 89 
9 I am the sort of person who thinks about work wherever I 
am. 
100 
32 I believe academic achievement and career success go 
hand in hand. 
67 
44 I am the sort of person who has to feel on top of my job 
otherwise I have self-doubt. 
100 
45 I am the sort of person who when confronted with a 
mundane task, has the discipline to do it professionally. 
67 
As shown in Table 3.8, seven statements resulted as qualified statements in 
representing concept A: work centrality. Following Q-sort rule by 60% and 
over, these statements obtained an excellent result. In particular, statement 1, 
9, and 44 obtained a result of 100 percent. 
Table 3.9 shows the statements of corresponding concept B which qualified in 
this study: 
Table 3.9 
The frequency of centrality of knowledge to professional identity statements 
Statement 
Number 
Concept B 
Centrality of Knowledge to Professional 
Identity 
Q-Sort 
Result 
% 
13 I am an expert and proud of it. 89 
48 It is important not to stop learning. 67 
62 A profession requires professional authority. 67 
Only three statements qualified for representing concept B: centrality of 
knowledge to professional identity. This is a disappointing result. 
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Table 3.10 displays the statements of corresponding concept C which 
qualified in this study: 
Table 3.10 
The frequency of salience of own group solidarity statements 
Statements Concept C Q-Sort 
Number Salience of Own Group Solidarity Statements Result % 
5 I value the comparative security of academic life. 89 
17 If I joined an association I would want to play an 78 
active part. 
23 I am the sort of person who likes to belong to a 78 
group. 
26 I need the support of my colleagues. 100 
49 I am the sort of person who likes to work with 67 
people who are sharing the same values. 
50 I believe that argument between academics is 67 
important. 
51 Scientists shouldn't argue with each other, 78 
because we've got enough enemies outside. 
52 As long as we believe in the same things conflict 67 
is productive. 
53 I believe there is no room anymore for the Lone 78 
Ranger. 
54 Questions are too big for individuals: cooperative 78 
effort is the only way forward. 
59 Interaction with peers is essential to making 89 
progress. 
63 Progress is as much as function of organisation as 67 
it is innovation. 
A total of twelve statements qualified in representing concept C: salience of 
own group solidarity. The statement 26 received a 100 percent support in 
representing this concept. 
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Table 3.11 displays the statements of corresponding concept D which 
qualified in this study: 
Table 3.11 
The frequency of utility of knowledge statements 
Statements Concept D Q-Sort 
Number Utility of Knowledge Statements Result % 
16 I think a lot about my work can be explained to 78 
practitioners. 
27 There is no point in doing research unless it has 89 
useful output. 
35 I am the sort of person who likes to visualise my 89 
work being used. 
36 I think it is sort of person who believes that 78 
commercialism undermines academic standards. 
38 Theory is pointless without practical application. 89 
39 I am the sort of person who believes you have 78 
got to get industry involved in academic research. 
40 Academic research should be made more 89 
accessible to the public. 
42 I believe my work should be important to my 89 
academic field and to commercial industry. 
43 I believe academic work is perfectly compatible 78 
with commercial values. 
55 I don't like to start the job unless I can see the 78 
practical application. 
A total of ten statements qualified in representing the concept D: utility of 
knowledge. The result obtained a high frequency which illustrated a high 
relevance in representing the concept D. 
This analysis provided provisional evidence that such statements are valid as 
the sample agreed that they described the concept of corresponding 
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statements. In total 64 statements were tested, and as a result of the test, 32 
statements qualified for this study (32 were rejected). 
The preliminary results of the research up to this stage have led to a structure 
of professional identity found to be four factors: i) Work centrality ii) Salience 
of knowledge, iii) Group orientation and vi) Utility of knowledge. These four 
factors and the clarified concepts formed as a result of the preliminary studies 
and the Q-sort: 
Factor one: Work centrality 
Centrality of role expresses the way my personal identity is constructed from 
what I do - the way I describe myself to myself involves the many roles that 
make up my life but in this process work is always in central. 
Factor two: Salience of knowledge 
The concept of professional identity is built upon a body of knowledge -a 
central part of the way I perceive myself is that I have cumulated a particular 
set of knowledge which is both valuable and useful, and exclusive to those 
who have acquired it. 
Factor three: Group orientation 
For academic disciplines to prosper a degree of community of solidarity 
between scholars is both important and necessary: such community gives 
security to the consensus judgements that are necessary to evaluate new 
knowledge as it evolves and to maintain research standards. 
Factor four: Utility of knowledge 
All knowledge eventually should have an end use or function: the production 
of new knowledge should be driven by the needs of society as represented by 
the public good or commercial interest. 
89 
YingFei Gao Chapter III Methodology 
3.7.4.2 Stage Two: The Choice of Focus Group Approach 
A focus group is a research technique that collects data through group 
interaction on a topic determined by the researcher (Morgan, 1996). Yet, it 
aids in developing surveys, demonstrates the potential value of combining 
focus groups with quantitative methods. Morgan and Krueger (1993) argued 
that the advantages of focus groups for investigating complex behaviours was 
a direct outcome of the interaction in focus groups, what has been termed 'the 
group effect' (Carey and Smith, 1994). This study, in methodological terms, 
set out in order to explore the number of initial problems that occurred with the 
study. The first task was to find individual knowledge within individual and 
group aspect. What makes the discussion in focus groups more than the sum 
of separate individual interviews is the fact that the participants both query 
each other and explain themselves to each other (Morgan, 1996). For this 
reason, a focus group discussion approach was adopted. Furthermore, it was 
hoped that the outcome of the focus group can also be used to develop the 
content of the questionnaire (Morgan, 1996). 
3.7.4.2.1 The Sample 
The discussion was set out with nine scientific academics from two UK 
universities. It was a one hour focus group discussion. The discussion was 
recorded and transcribed. The central issues were concerned with knowledge 
transfer and exploring how they saw their own professional identity. 
3.7.4.2.2 The Procedure 
The discussion was set to be focused on the issues which relate to knowledge 
transfer, the main concepts for the discussion were i) value ii) valence iii) 
solidarity iv) and knowledge transfer. 
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Every care was taken in terms of setting up the focus group. In particular, the 
selection of the focus group facilitator. The discussion was chaired by the 
researchers' supervisor. The role of the supervisor then became the focus 
group facilitator in the focus group session. The facilitator is essential to hold 
the group to the agenda and elicit opinions from each participant. The 
facilitator was provided with an agenda of the focus group which consisted of 
two main stages. First, an introduction to the theme to be discussed in order 
to provide the background and context to the issues and second, to invite 
discussions to contribute surrounding the issues of process of knowledge 
transfer, in particular, on a very personal level. The main objectives of the 
focus group were to encourage open discussion and therefore identify core 
issues in the process of knowledge transfer between and within academic and 
industry engineers. The focus group discussion lasted one hour. It was tape 
recorded and transcribed under the '24-hour rule' for gaining an immediate 
data of knowledge (see Appendix 11 for the transcript of the discussion). 
3.7.4.2.3 The Result 
The discussion of the focus group has formed a number of issues that 
appeared to need to be addressed. First, value of knowledge seems to be the 
big issue in constructing professional identity. Participant 7 clearly articulates 
the central role of knowledge to identity: 
`But / think much more knowledge proud; professional exclusivity comes for 
the acquisition of special combination of expert knowledge. That is what 
makes us who we are. That is our trade mark. That's how we portray 
ourselves. Obviously you don't want any given time for that to be devalued in 
such a way so that it actually makes you feel, you know, not important or 
being taking advantage of or abused. A lot of the self-esteem in that case 
think comes from our expert of knowledge. ' [Participant 7, a Professor of 
Engineering] 
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Second, trust is another issue appearing in the focus group discussion. In this 
following extract the speaker is concerned about trusting others: 
`You know there are circles of people you trust and you can share your ideas 
but at the same time you don't want something to develop in a process that 
becomes other people's idea. It is a delicate balance. It is not easy. ' 
[Participant 6, a Doctor of Engineering] 
In a similar expression but a slightly different angle; 
`Yes, it's trust and jealousy. People are reluctant to look at something that is 
slightly at a tangent to their own one because that success might make my 
research programme be cut. And a general reluctance is to be diverted from 
an ongoing line of research. Trust is the remedy. ' [Participant 2, a Professor 
of Engineering] 
Third, work centrality is one of the important constructs in the sense of being 
recognised as an academic with a set of expertise. The participant 7 clearly 
drew out that being academic is central but also it has to be up to certain level. 
`lt is very easy and all very tempting for us in the academic profession to be 
going out of our way to impress individuals whose sole purpose in life is 
intelligence gathering, nothing else whatsoever. I think that is the most 
apprehensive element in my own mind of being so free with offering valuable 
information albeit professional information. If it involves the meeting of minds 
on an intellectual environment as part of a scientific discussion that's not the 
problem but often it doesn't. ' [Participant 7, a Professor of Engineering] 
`It is really integration of knowledge. In that process you can get creative - 
you come up ideas. But that is not the purpose. While in the university 
environment we're not working on a product - we're all working our brains - 
we are trying to be clever. So that is what we trying to do. That is the major 
problem. What are you interested in as an academic? You are trying to sell it 
to industry. That is the fundamental problem for knowledge transfer. If 
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somebody is prepared to say / am going to give up publishing papers, I have 
done enough; my aim from knowledge is to have money. So then you can 
target industry, and then you work for industry, integrate owner. Some of my 
colleague do; that they put lots of effort in. ' [Participant 6, a Doctor of 
Engineering] 
3.7.4.2.4 The Implication 
The implication of the focus group on the issue of knowledge transfer has 
further confirmed the structures of professional identity which were found in 
the preliminary studies and the Q-sort, these are: 
i) Work centrality 
ii) Salience of knowledge 
iii) Group orientation 
iv) Utility of knowledge 
Overall, the focus group drew out the central issue of the value of knowledge. 
The four factors are sought to be part of this big concept - value of knowledge. 
Such a concept was taken into a consideration; in addition to the 32 
questions/items, two questions were considered to be in the main 
questionnaire for capturing that sense of value of knowledge. What is more 
interesting was a sense of boundary between academic and industry people 
being expressed in the focus group. For these reasons, three items were 
added to the 32 questionnaires for the main study: 
1) For me, it is awkward when non-scientific people ask me about my work. 
2) The worst thing in science is to fall behind. 
3) 1 take on researchers only with the recommendation of people I know. 
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Note the first question was tested in the Q-sort with a result of 33% and 
therefore was rejected; however, the boundaries between academics and 
industry people became central to the focus group discussion and therefore 
this item was re-instated. 
The remaining two questions were taken from the original questions designed 
for capturing the aspect in representing the value of knowledge. 
3.7.4.2.5 The Limitations 
A weakness of the focus group technique is the impact of the group on its 
participants and concerns the range of topics that can be researched 
effectively in groups. Because group interaction requires mutual self- 
disclosure, it is undeniable that some topics will be unacceptable for 
discussion among some categories of research participants (Morgan, 1996). 
Indeed, for example, 'centrality of knowledge to professional identity' was a 
difficult issue to tackle at the individual level of knowledge transfer in open 
discussion. People were reluctant to reveal this reluctance. Although it was 
revealed in the discussion, it was not discussed in depth. 
3.8 The Formation of the Main Questionnaire 
The questionnaire is in two parts and has two main subjects: identity and 
willingness. The first part has a total of 35 questions/items and was formed 
on the results of the preliminary questionnaire, the Q-Sort and the focus group. 
The treatment (scale) for the first part of the main questionnaire is 'this is very 
true of me' and 'this is not at all true of me'. This scale was adopted from the 
study conducted by Lerner and Keltner (2000) where the scale was originally 
written as a 10-item face-valid anger scale for measuring dispositional fear 
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and anger. This scale was adopted here and changed to a 7-item scale as a 
treatment of the main questionnaire, for the research is investigating at a very 
personal level. The questions were therefore rephrased to fit this treatment. 
An example is given here: 
Original question statement: 
My work gives me the greatest sense of purpose in life. 
Rephrased question statement to fit the treatment: 
am the sort of person who puts work before everything. 
The treatment for the second part of the main questionnaires is concerned 
with willingness and was created for this study. Given the difficulties in 
defining willingness, this problem was addressed by the focus group. In this 
case, the research sought insight into what might present willingness. This is 
seen as a knowledge transfer measure for the study which was formed and 
based on literature review, focus group and discussions with the researcher's 
supervisor. The treatment of measuring knowledge transfer used a7 point 
Likert Scale which is 'it would have a strong influence on my willingness to 
disclose' and 'it would have no influence on my willingness to disclose'. 
The research instrument: the questionnaire for the main study consists of 
three parts: 
Part One: About myself (the structure of professional identities) 
Part Two: About my work (the willingness in transferring knowledge) 
Part Three: About me (demographic variables) 
Part Four: About my job (research or non-research engineers) 
95 
rngFei Goo Chapter III Methodology 
3.9 Methodology II - The Main Study 
3.9.1 Introduction and the Structure of the Main Study 
The research presented at this stage has formed the initial phases of doctoral 
investigations and has found that there are four factors that need to be 
considered in the issue of constructing professional identity. The main study 
to be carried out is applied to scientific engineering academics and scientific 
engineering in industry. It is in two parts: firstly, a measure of professional 
identity will be applied that has as its object the elicitation of the knowledge 
component of identity. The second measure is concerned with evaluating 
behavioural intentions in relation to both the principle of exchange and the 
actual propensity to exchange knowledge owned by individuals. 
Specific issues of the main study that are set out to be explored include: 
i) What is the professional identity of engineers? 
ii) What are its component parts? 
iii) How much of professional identity is dependent upon their 
knowledge? 
iv) Where is knowledge important in the process of knowledge 
transfer? 
The methodology will be questionnaire methodology. The questionnaire for 
the main study was created and developed based on i) the literature review 
(see Chapter II) ii) the results of the three preliminary studies (see Section 
3.7.2 to 3.7.4, and iii) discussions with the researcher's supervisor. 
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3.9.2 Participating Organisations of the Study 
Given the focus of the study on professional engineers, it was inevitable that 
the sample should be taken from the population of present professional 
engineering bodies in the UK. The study identified the relevant professional 
bodies and academic institutions of engineers, which are listed as follows: 
1 
2 
3 
4 
5 
Institution of Civil Engineers 80,000 members 
Institution of Electrical Engineers 
Institution of Chemical Engineers 
360,000 members in 150 countries 
25,000 members worldwide 
Institution of Mechanical Engineers 75,000 members 
Institution of Structural Engineers 21,000 members 
6 Royal Academy Society Engineer 
Council UK (ECUK) 
7 School of Engineering at 55 UK 
Universities 
36 engineering institutions 
See Appendix 12 for a list of 
contacted Universities 
The participating organisations were contacted and visited by the researcher 
and the supervisor. As the outcome of these meetings, the professional 
bodies (1-3,5 and 6) showed interest in the research and were willing to be 
the participating organisations for the study. The 55 UK universities (7) were 
contacted through emails first to the head of engineering school, then to 
individual engineering academics. 
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3.9.3 The Research Instrument 
3.9.3.1 Introduction 
Chapter III Methodology 
Having described the process by which the objectives were refined and 
having described in brief the theory behind the methodology, it is now 
appropriate to discuss the design of the final research instrument. The main 
tasks of the research instrument were: 
I. To explore the structure of professional identity. 
II. To elicit the knowledge component of identity. 
III. To evaluate behavioural intentions in relation to both the principle of 
exchange and the actual propensity to exchange knowledge owned by 
individuals. 
Prior to the introduction of the research instrument, the nominated four factors 
and the relevant items are summarised below, both the number and the online 
code of the statement are presented below: 
Factor 1: Work centrality 
18 [q4r] I always describe myself to others in terms of my work. 
1 [q4a] I am the sort of person who puts work before everything. 
11 [q4k] I am the sort of person who takes work home with them. 
7 [q4g] I am the sort of person who thinks about work wherever I am. 
14 [q4n] I am the sort of person who believes that intellectual achievement 
and career success go hand in hand. 
26 [q4z] I am the sort of person who has to feel on top of my job otherwise 
I have self-doubt. 
6 [q4f] I am the sort of person who when confronted with a mundane task, 
has the discipline to do it professionally. 
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Factor 2: Salience of knowledge 
28 [q11 b] For me it is awkward when non-scientific people ask me about 
my work. 
2 [q4b] I am the sort of person who when I don't know something I don't 
let go until I do. 
29 [q4c] I am the sort of person who believes that competency is only a 
starting point. 
13 [q4m] I believe knowledge has to be protected and sustained by 
professional authority. 
30 [g1 1d] It is important to me to be an acknowledged expert. 
33 [g11g] I feel my professional knowledge makes me isolated. 
10 [q4j] I feel my level of knowledge gives me a sense of security. 
19 [q4s] As a professional, I believe my knowledge represents who I am. 
Factor 3: Group orientation 
25 [q4y] If I join an association I will want to play an active part in keeping 
it professional. 
16 [q4p] I need to feel that I can trust people I professionally associate with. 
22 [q4v] I am the sort of person who believes that conflict between people 
with the same values is productive. 
20 [q4t] I believe there is no room for the Lone Ranger. 
8 [q4h] I believe questions today are too big for individuals: cooperative effort 
is the only way forward. 
32 [q4f] I believe that progress is as much as a function of organisation 
as it is of innovation. 
17 [q4q] I am the sort of person who likes to think it is easy to dismiss 
prestige but have to admit that it matters. 
24 [q4x] I am the sort of person who gets a sense of belonging through 
association with other professionals. 
27 [g11a] I am the sort of person who feels uncomfortable working in an 
interdisciplinary environment. 
12 [q4l] I am the sort of person who believes not everyone who calls 
themselves a professional is actually professional. 
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Factor 4: Utility of knowledge 
23 [q4w] I am the sort of person who thinks a lot about how to explain my work 
to those who might use it. 
15 [q4o] I believe there is no point in doing research unless there is an output. 
3 [q4c] I am the sort of person who likes to visualise my work being used. 
5 [q4e] I am the sort of person who believes that theory is pointless without 
practical application. 
31 [g1 1e] I am the sort of person who believes I have a responsibility to inform 
the general public about my work. 
21 [q4u] I am the sort of person who feels uncertain about the affect of 
commercialism on academic standards. 
4 [q4d] I do not like to start the job unless I can see the practical application. 
9 [q4i] I really think to get professional recognition you need to achieve 
something useful. 
34 [g11h] I believe the worst thing is to fall behind. 
35 [g11i] I take on researchers only with the recommendation of people I know. 
What follows is the introduction of the research instrument. The discussion 
will follow the structure of the questionnaire which consists of the following 
four parts of data: 
Part One: About myself (the structure of professional identities) 
Part Two: About my work (the willingness in transferring knowledge) 
Part Three: About me (demographic variables) 
Part Four: About my job (research or non-research engineers) 
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3.9.3.2 Part One: About Myself (the structure of professional 
identities) 
`Part one' of the questionnaire consists of 35 items, each describing a 
possible portrait to how professional identity is formed. In particular, these 
items are designed to measure the proposed identity factor structure, which 
are 1) work centrality 2) centrality of knowledge to professional identity 3) 
salience of own group solidarity and 4) utility of knowledge. The respondents 
were asked to rate each question on a scale of 1 to 7 in terms of how each 
question reflect the respondents on a personal level. Each item was designed 
to fit with the scale 'this is very true or not true of me'. The items were 
designed on the basis of three preliminary studies (see Section 3.7) and the 
identity literature (see Chapter II literature review) that related to work 
centrality, salience of knowledge, group orientation and utility of knowledge. 
The items are all randomised in the online survey. 
questionnaire is reproduced below: 
Part one of the 
Page 2 of 6 
Part One: About Myself 
Please rate each question on a scale of 1 to 7. Click one number 
per question. 
1 indicates this is very true of me 
7 indicates this is not at all true of me 
1. You will find below 26 questions which relate to your 
relationship to your work. Please ensure you answer all 
questions. Please rate each question on a scale of 1 to 7 in 
terms of how they reflect you. 
This This 
is is not 
very 23456 at all 
true true 
of me of me 
a. I am the sort of 
person who puts CCCCCtC 
work before 
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everything 
b. I am the sort of 
person who when I 
do not know C C C C C C C 
something I do not 
let go until I do 
c. I am the sort of 
person who likes to ý- C C C 
visualise my work 
being used 
d. I do not like to start 
the job unless I can C C C- C 
see the practical 
application 
e. I am the sort of 
person who believes 
that theory is C C C C C C C 
pointless without 
practical application 
f. I am the sort of 
person who when 
confronted with a r C r t C C C 
mundane task, has 
the discipline to do it 
professionally 
g. I am the sort of 
person who thinks C C r C r r C 
about work wherever 
I am 
h. I believe questions 
today are too big for 
individuals: C C C C C C C 
cooperative effort is 
the only way forward 
i. I really think that to 
get professional 
recognition you need C C C C C C C 
to achieve 
something useful 
j. I feel my level of 
knowledge gives me C C C C C C C 
a sense of security 
k. I am the sort of 
person who takes C C C" C C 
work home with 
them 
1. I am the sort of 
person who believes 
not everyone who C C C C' C C C calls themselves a 
professional is 
actually professional 
m. l believe knowledge 
has to be protected 
and sustained by C C C C C' l c 
professional 
authority 
n. I am the sort of 
person who believes 
that intellectual C < C C C C C 
achievement and 
career success go 
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hand in hand 
o. I believe there is no 
point in doing 
research unless 
there is an output 
p. I need to feel that I 
can trust people I r- tý r t r 
professionally 
associate with 
q. I am the sort of 
person who likes to 
think it is easy to ý- t r C C C 
dismiss prestige but 
have to admit that it 
matters 
r. I always describe 
myself to others in t' t' t' r C r' 
terms of my work 
s. As a professional, I 
believe my r r t tý C < 
knowledge 
represents who I am 
t. I believe there is no 
room for the Lone 
Ranger 
u. I am the sort of 
person who feels 
uncertain about the C C C C C C C 
effect of 
commercialism on 
academic standards 
v. I am the sort of 
person who believes 
that conflict between f C r C C r C 
people with the 
same values is 
productive 
w. I am the sort of 
person who thinks a 
lot about how to r r r C' r r C' 
explain my work to 
those who might use 
it 
x. I am the sort of 
person who gets a 
sense of belonging C C tý C t C C 
through association 
with other 
professionals 
y. If I join an 
association I will 
want to play an ý- C C r C C C 
active part in 
keeping it 
Professional 
z. I am the sort of 
person who has to 
feel on top of my job C C C r C r' r' 
otherwise I have 
self-doubt 
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Page 3 of 6 
Part One (continued): About Myself 
Please rate each question on a scale of 1 to 7. Click one number per 
question. 
1 indicates this is very true of me 
7 indicates this is not at all true of me 
2. You will find below 9 questions which relate to your relationship to 
your work. Please ensure you answer all questions. Please rate each 
question on a scale of 1 to 7 in terms of how they reflect you. 
This is This is 
very 23456 not at true f all true 
me of me 
a. I am the sort of person 
who feels 
uncomfortable working rr C' C' r C' r 
in an interdisciplinary 
environment 
b. For me it is awkward 
when non-scientific r C- rrrr r 
people ask me about 
my work 
c. I am the sort of person 
who believes that rrrCCr r 
competency is only a 
starting point 
d. It is important to me to 
be an acknowledged rCrrr r 
expert 
e. I am the sort of person 
who believes I have a 
responsibility to inform rrrCrr r 
the general public 
about my work 
f. I believe that progress 
is as much a function of 
organisation as it is of rrr c' c' r r 
innovation 
g. l feel my professional 
knowledge makes me 
isolated 
h. I believe the worst thing 
is to fall behind r 
i. I take on researchers 
only with the 
recommendation of r 
people I know 
rrrrrr 
rr 
C C- (rr 
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3.9.3.3 Part Two: About My Work 
Chapter III Methodology 
Part Two was about capturing certain particular aspects of the willingness in 
transferring knowledge. The following eight items represented the degrees of 
willingness and each item is treated independently. Each item was set out to 
represent a willingness condition. 
Respondents were asked to think about their current work and reflect on how 
far they are prepared to disclose the details to others by indicating on a scale 
of 1 to 7 how far each of the conditions is likely to increase their willingness to 
disclose details of their work. Part Two of the questionnaire is reproduced 
below: 
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Part Two: About My Work 
Please rate each question on a scale of 1 to 7. Click one number per 
question. 
1 indicates It would have a strong influence on my willingness to 
disclose 
7 indicates It would have no influence on my willingness to disclose 
3. Think about your current work and reflect on how far you are 
prepared to disclose the details to others. Please answer all the 
questions. Look at each of the following conditions and 
indicate on a scale of I to 7 how far each of the conditions is 
likely to increase your willingness to disclose details of your 
work 
It would It would have a have no 
strong influence influence 2 3 4 5 6 
on my on my willingness 
willingness to disclose 
to disclose 
a. If there were no r- c^ C ( C 
competition 
b. If I could trust my r- C ý- t r C' 
colleagues 
c. lf I had legal 
guarantees and 
permissions 
d. lf I had a financial r r r r C C l' incentive 
e. If it would 
enhance my ý- t- r r c t- r 
professional 
standing 
f. If it would make r- r- ý- c r 
me well known 
g. lf I would receive 
new knowledge in C C` C' C C C' C' 
exchange 
h. If I felt I was fairly 
treated by my C' t' r 
employer 
3.9.3.4 Part Three: About Me (demographic variables) 
The demographic variables are: age, gender, level of education, employment 
sector, and organization size. Part Three of the questionnaire is reproduced 
below: 
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Part Three: About Me 
Please click the appropriate box 
4.1 am in the age group of 
C 20-30 
C 31-40 
C 41-50 
C 51+ 
5. Are you male or female? 
C Male 
C Female 
6. My highest educational qualification is 
C` Bachelor 
C Master/equivalent 
C PhD 
C Post-PhD 
7. I am employed in 
C Education 
C Industry 
8. Organisation size 
C Under 50 employees 
C Between 50-200 employees 
r Over 200 employees 
9. Are you a member of any professional bodies 
C Yes 
C No 
Chapter III Methodology 
The age of the respondents was asked in order to allow for age comparisons 
within the data set (Q4). 
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Respondents were asked for gender comparisons within the data set, since in 
the engineering field, gender is reported to be a big issue where females are 
the minorities (Q5). 
The level of education was an important piece of information for the study as it 
is about professional identity that holds professional knowledge. One of the 
ways to define professional knowledge is assessed by the professional 
qualification that one holds (Q6). 
Q7 asked which sector respondents were employed in. This was a crucial 
piece of information to the research, since it was suspected to have i) a 
difference in terms of identity structure ii) an influence on or a connection to 
willingness to disclose information or knowledge. 
The organisation size was obtained by supplementary information to the study 
(Q8). 
Q9 requested respondents to say which professional bodies they belong to, 
this was to generate an idea on where the respondents belong to since the 
selected sample is mainly based on professional bodies. 
3.9.3.5 Part Four: About My Job 
Part four was concerned with particulars of the current job type of the 
respondents. The relevant part of the questionnaire is reproduced below: 
Part Four: About My Job 
Click which category best describes you (click one only) 
10.1 am an engineer specialised In 
C Chemical engineer 
C Civil engineer 
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C Structural engineer 
C Electrical engineer 
C Process 
C Computing engineer 
C Mechanical engineer 
C Scientist 
11. Which of the following best describes your work (click one 
only) 
C Pure research: I am involved in creation of new knowledge 
r Applied research: I am involved in finding solutions to 
problems by apply existing knowledge 
r Product development: I am involved in design and supply of 
new commercial products 
C No research: my work does not involve research 
The first question (q10) consists of eight types of engineers. The question 
was designed to allow the details of different types of engineers to be 
illustrated in the data set. 
Question 11 was considered to be the question to bring vital information to the 
research. The motives of this question were that the study assumed that 
engineers doing research or not doing research i) have a different identity 
factor structure ii) have an influence or a connection to their willingness to 
disclose or transfer information. Therefore the first three items of this question 
are set to categorise the research group of engineers where the last question 
'my work does not involve research' is for the non-research group of 
engineers. 
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3.9.4 The Sample 
3.9.4.1 Introduction 
Chapter III Methodology 
The composition and size of the sample is important for every social research 
design. Given that an assumption of the study was that 'being an engineer' 
was a unitary concept but which contained a structure, it was suggested that 
the sample should be taken from professional engineers of various types. In 
addition, the study wanted to test the factor structure of professional identity 
across variations to see if there is any difference. In other words, it is to see 
whether that structure changes when it is being put under pressure from 
different sample constructions, which is to invite the samples to make some 
decision on knowledge transfer. The idea is to apply the same questionnaire 
to five sets of samples. 
3.9.4.2 The Selection of the Sample 
In order to secure the maximum possible representativeness of the sample, 
some consideration of the sample measuring was taken: 
i) Data was strictly collected through the above mentioned 
professional bodies. 
ii) All academics were contacted directly with a clear explanation of 
the study and the web survey link. 
iii) The sample was to cover only UK based engineers. 
iv) The sample excludes 'manual' types of engineers. 
The researcher distributed the online survey in mid-December 2005 and 
completed the data collection by the end of February 2006. 
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3.9.4.3 The Sample Size 
In factor analysis, as a general rule, the minimum is to have at least five times 
as many observations as there are variables to be analysed, and the more 
acceptable size would have a ten-to-one ratio (Hair et al. 1998). It was further 
suggested that the researcher should always try to obtain the highest cases- 
per-variable ratio to minimise the chances of 'over fitting' the data, the 
meaning of this is, for example, deriving factors that are sample specific with 
little generalisability (Hair et al. 1998). 
The questionnaire of the identity study consisted of 35 items. Following Hair 
et al. (1998) that the more acceptable size would have a ten-to-one ratio, and 
therefore the sample size for this study is set at 350 respondents. The nature 
of the research looks at the professional engineers both in academic 
engineers and industry engineers. For this reason, the study sample size 
should be 350 (nj) scientific academic engineers and 350 (n2) in scientific 
industry based engineers. On the basis of this calculation, the total sample 
size should be 700. 
Following the discussion of this section, the sample of the study was therefore 
decided to be both scientific academic engineers and industry based 
engineers, as is illustrated in Figure 3.2. It displays the calculated sample 
size and the sample structure. 
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Engineers 
N=700 
Sample I 
Scientific 
Academic 
Engineers 
N=350 
Identity Structure Identity 
Chapter III Methodology 
Sample II 
Scientific Industry 
Based 
Engineers 
N=350 
Willingness to Transfer Knowledge 
Figure 3.2 
Sample diagram 
The sample design illustrated in Figure 3.2 shows the sample structure 
consists of sample I and sample II, academic engineers and industry 
engineers. A total sample of 700 is designed for this study. In this, it was 
hoped to produce two different sample structures; therefore maybe leading to 
different willingness behaviour to disclose knowledge or information. 
3.9.5 The Administration of the Main Survey 
The survey consisted of two major parts: professional bodies and academic 
institutions. The questionnaire was designed to be an online survey. It was 
distributed through professional bodies in two ways: i) e-newsletter ii) email. 
The survey resulted in a satisfactory response rate but the obtained sample 
was severely skewed towards industry professional engineers. In order to 
optimise the academic professional engineers' sample, a second survey was 
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organised by distributing the online survey link to the 55 academic institutions 
in the UK. 
3.10 Analysis Framework 
3.10.1 Data Input 
The completed questionnaire was shown in Panorama® software. The data 
were imported into the Excel® and SPSS® software packages and AMOS 5.0 
which were used for the data analysis. 
3.10.2 The Choices of Major Analytical Methods 
3.10.2.1 Exploratory Factor Analysis 
Factor analysis has the ability to identify sets of related variables thus seen as 
a powerful tool in achieving a better understanding of the structure of the data. 
It can be a highly useful and powerful multivariate statistical technique for 
effective extracting information from large data bases (Hair et al. 1998). In 
order to justify the existence of the four-dimensional cognitive structure of 
professional identity, and answer the first question of the study, 'what is the 
structure of professional identity? '. The professional identity data was subject 
to exploratory factor analysis. The method which was used for the 'orderly 
simplification of a number of interrelated measures' (Burt, 1940, cited in Child, 
1970), and it was hoped to discover the cognitive structures within the data 
set. 
The factor analysis used principal component analysis with orthogonal 
(varimax) factor rotation, meaning that the factors remain uncorrelated 
throughout the rotation process. The varimax rotation method has been 
chosen for its ability to minimise the number of variables having a high loading 
on a factor and thus facilitating the interpretation of the resultant factors. In 
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other words, the goal of this analysis is to minimise complexity of factors by 
maximising variance of loadings on each factor (Tabachnick and Fidell, 2007). 
Following Hair et aL (1998, p. 103), using the eigenvalue for establishing a cut- 
off is most reliable when the number of variables is between 20 to 50. 
Therefore, governing criteria for the analysis were that it satisfied Kaiser's 
criterion of selecting only factors with a minimum eigenvalue of 1. 
3.10.2.2 Structural Equation Modelling 
Substantive use of structural equation modelling (SEM) has been growing in 
psychology and the social sciences (Anderson and Gerbing, 1988). One 
reason for this is that these confirmatory methods provide researchers with a 
comprehensive means for assessing and modifying theoretical models 
(Bentler, 1983; Joreskog, 1978). It offers great potential for furthering theory 
development. A confirmatory measurement, or factor analysis, model 
specifies the relations of the observed measures to their posited underlying 
constructs, with the constructs allowed to inter-correlate freely (Anderson and 
Gerbing, 1988). SEM evaluates whether the model provides a reasonable fit 
to the data and the contribution of each of the independent variables to the 
dependent variables (Tabachnick and Fidell, 2001). It provides not only 
estimated coefficients but also standard errors and calculated t values for 
each co-efficient (Hair et al. 1998). It is based on its role as a 'confirmatory' 
technique. Furthermore, within SEM, goodness of fit measure is particularly 
useful in understanding how well the data fits to the model. However, it is not 
necessary to present all estimation results as obtained with a structural 
equation estimation program. It should be taken into consideration in making 
a reasonable choice about which indexes to report from the redundant set of 
available measures and statistics, aspects of size, power, and the complexity 
of the model (Boomsma, 2000). For example, the incremental fit index (IFI) 
(Bollen 1989a), the Normed fit index (NFI) (Bentler and Bonett, 1980), and the 
Root Mean Square Error of Approximation (RMSEA) are well accepted 
measures of goodness of fit. A set of accepted values will be illustrated in the 
analysis chapter. 
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The sample size of the present study provides good support in using SEM. 
As Hoelter (1983, p. 328) addressed that 'sacrificing the power of a test by 
utilising small sample sizes simply blinds the researcher to significant 
differences between a model and the data' and 'testing models with large 
samples is always desirable, and the question that needs to be addressed 
deals with how well a model approximates the observed data rather that 
whether or not the model fits the data'. 
The aspects of the SEM presented here provide good support in answering 
the current study questions `Does the exploratory identity factor structure 
confirm the model? How well does the model fit? ' In order to answer these 
questions, SEM is adopted as an appropriate analytical method for this study. 
3.10.2.3 The Scaling Technique Applying to the Willingness Data 
The scaling method of successive intervals (Green, 1954) is an attempt to 
accommodate more items than other uni-dimensional techniques and, in 
addition, to estimate the distance or interval between the ordered categories. 
A more sophisticated way is Green's successive categories. In circumstances 
where the researcher is dealing with a concept that is broad and complex and 
where uni-dimensionality cannot be assumed, then a method is needed which 
describes the concept without assuming to define it. The literature makes no 
strong assumption about whether the concept of willingness is holistic or one 
which contains components. However, in this study what is assumed is that 
'in action' there is such an entity as 'willingness'. In view of this the study 
does not attempt to measure willingness directly but does so only through 
assuming that there is direction to willingness and by taking measures of 
indicators of that direction. Although it is easy to talk about willingness and 
willpower these common figures of speech only serve to indicate that 
willingness is not a fixed quantity: it is a pliable property that can be influenced. 
It is this assumption that willingness can be influenced that led the study to 
use questions which represented degrees of influence. 
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Green's successive category measurement, 'by accumulating and 
standardising the scaled scores creates a distance measure between each 
independent indicator. The assumption is that each indicator has an equal 
chance of influencing willingness. The original instrument was used for 
measuring people's willingness in reading and showed comparative influences 
on reading of a number of situational indicators. In this study Green's 
successive categories method is used to measure the distances between a 
number of indicators of willingness that pointing in a particular direction. 
There are a number of reasons for using this method: first, it is based on the 
assumptions that willingness is uni-dimensional; however, the study is not 
actually measuring willingness in a true psychological sense. This method is 
used for measuring a continuous variable - willingness, using categorical data 
because the statements are not assumed to be coherent as is the normal 
assumption in attitude measurement, nevertheless they are assumed to be 
directly expressive of willingness; second, in order to get at willingness the 
study cannot do a normal attitude survey because the study already has a 
different survey in the methodology, nor can the study use a preference 
tournament because the study has a number of items and it would be too 
complicated. Ranking by means would be too trivial, therefore a technique is 
required which describes the tendency of statements to express the strong 
and weak measure of the continuous variable without actually representing it; 
third, the technique is used because the study is desired to have ordered 
categories that show the direction towards willingness. 
To use a metaphor, if, when looking at a desert there were a set of poles 
sticking out of the sand, these poles were not equidistant but formed a pattern 
and indicated a direction, the assumption might be that they indicate the 
existence of a path. In terms of this study the engineers have placed the 
indicators in a pattern which indicates degrees of influence upon their 
willingness. 
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The main rationale for using Green's successive categories is that the study is 
measuring willingness indirectly, but assuming these willingness statements 
are conditions, they therefore will have some distance between them. 
Furthermore, they may change the distance between them by cognitive 
structure. These differences are the interest of this study. This category 
method is an ideal way of dividing because the study is not suggesting there 
is a willingness scale but eight statements which represent different conditions 
which will be called willingness. In a sense, if they are not willing then they 
are not relating to each other. What allows the study to use this and the 
importance is the study takes each measure as an independent one when it 
comes to correlation and regression analysis. 
3.10.2.4 Correlation 
Correlation as a statistical test shows the degree of association between two 
subject variables (Schweigert, 1994). It provides the observer with necessary 
information about relationships between variables and is often used in the 
establishment of reliability and validity in measurement. Use of correlations is 
appropriate when the objective of the research is only to understand the 
pattern of relationships between constructs, but not to explain the total 
variance of a construct (Hair et al. 1998). Correlation analysis is used to 
assess relationships between the variables both on independent variables 
(identity) and dependent variables (willingness), with Pearson's product 
moment correlation co-efficient applied where interval level data can be seen. 
The theoretical arguments of the study did not propose a causal relationship 
between the structure of identity and willingness; what was argued was that 
there is an association between the structure and indicators of willingness. 
For this reason the analysis is based on correlational data. It should be noted 
that as this research is dealing on an individual psychological level, there are 
possible drawbacks that might be argued with these methods mainly 
concerning the issue of causality in correlation designs. For instance, Judd, 
Smith and Kidder (1991) suggest, the existence of a relationship between two 
variables does not mean that one of them causes the other. While it is a 
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necessary condition for a causal relationship to be inferred between two 
variables, that they may be statistically related, the existence of this 
relationship alone is not enough to infer causality. In other words, there is 
rather a reciprocity relation between the two which can be said that they both 
affect each other in some degree. For this study, correlation analysis is used 
for confirming the 'connections' or associations between identity factors to 
willingness indicators. 
3.10.2.5 Regression 
In standard multiple regression analysis, all independent variables enter into 
the regression equation at once; each one is assessed as if it had entered the 
regression after all other independent variables had entered. Each 
independent variable is evaluated in terms of what it adds to prediction of the 
dependent variable (Tabachnick and Fidell, 2001). Multiple regression 
analysis is a general statistical technique used to analyse the relationship 
between a single dependent variable and several independent variables (Hair 
et al. 1998). However, the regression analysis is used for the purpose of 
examining whether any of the willingness indicators is explained by any of the 
identity factors. The study does not assume an automatic causal relationship 
between identity factors to willingness indicators. In an exploratory sense, 
however, the study assumes identity factors lead to willingness behaviours. 
The study is exploring this kind of relationships with regression. Regression 
means to see if it explains one variable out of a couple of other ones. The 
regression analysis is used solely for an experimental purpose, to identify the 
independent variables that predict or explain the target dependent variable. 
For this study, the independent variables are identity structure factors and the 
dependent variables are the eight willingness indicators. 
Based on activation theory (see Chapter II - literature review for the 
discussions), the study assumed that four proposed identity factors predict or 
connect in some way to professionals' willingness to disclose knowledge or 
information. In order to answer the research question: 'what is individual 
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professionals' apparent willingness to disclose information? ' regression 
analysis is used. 
3.10.2.6 Other Multivariate Statistical Techniques 
The following statistical tests were used to ensure that the data in the case of 
each statistical procedure were suitable for relevant tests as it presets in 
Chapter IV and V. Each of these tests will be explained in the two findings 
chapters, Chapter IV and V. A brief description is listed below: 
Scree test criterion: used to identify the optimum number of factors that can 
be extracted before the amount of unique variance begins to dominate the 
common variance structure (Cattell, 1966). 
Percentage of Variance Criterion: the purpose is to ensure practical 
significance for the derived factors by ensuring that they explain at least a 
specified amount of variance. No absolute threshold has been adopted for all 
applicants. However, for social sciences, where information is often less 
precise, it is not uncommon to consider a solution that accounts for 60 percent 
of the total variance (and in some instances even less) as satisfactory (Hair et 
al. 1998, p. 104). 
Reliability analysis: using Cronbach's alpha criterion, to assess the internal 
consistency reliability of a scale. The measure is based on the average 
covariance of the scale items. 
Screening for outliers (testing normality): to identify the extreme respondents 
in terms of responding to the questionnaire. 
Scale mean if item deleted: the average value for the scale was calculated 
without the item in question. 
Corrected item-total correlation: the Pearson correlation coefficient between 
the item in question and the sum of remaining scale items was obtained. 
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3.11 Summary 
Chapter III Methodology 
This chapter has been discussion on the methodological approach used in 
this study. The chapter began by reviewing the objectives of the research and 
the main research questions as 'what is the structure of professional identity? ' 
and 'how does the identity structure connect to professionals' willingness to 
disclose their knowledge or information? ' The challenges of the research 
faced were in defining professional identity and willingness, these problems 
led to a set of refined methodological objectives. The chapter then discussed 
the implications of the three preliminary studies followed by introducing the 
proposed/nominated factors of identity and the formation of the questionnaire 
for the main study. It was followed by focusing on the research instrument, 
sampling and the analysis framework of the data analysis. The selection of 
the sample and the calculation of the sample size were described. The final 
section looked at the analysis framework in detail. It gives the justification of 
each analytical method that was employed for the study. 
This chapter suggested that the multiple regression does not assume an 
automatic casual relationship between variables. The study is searching for a 
connection between identity factors and willingness indicators. However, in 
an exploratory sense, for an experimental purpose, the study adopted 
regression analysis. The study assumed that the regression does go some 
way to controlling for covariance in independent variables, on the other hand, 
the degree of reciprocity cannot be counted for statistically using such 
technique. 
Having discussed analytical methods of the study, the next chapter begins by 
presenting the findings on the identity structure of professional engineers. 
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4.1 Introduction and Objective 
Chapter IV Findings I The Identity of Engineers 
The primary task of the methodology was to produce a valid structure of 
professional identity of a sample of engineers. By so doing the intention is to 
provide a portrait of how engineers structure their own professional identity. 
However, against this general assertion the study assumes that there will be 
differences in identity on the basis of whether the engineer works in academia 
or in industry and by whether or not they are engaged in research. 
The description of the findings follows a particular pattern based on five 
samples, these are; 
a) Overall sample 
Which is then broken into, 
b) Industry sample 
c) Education sample 
d) Research sample 
e) Non-research sample 
At each stage the samples will be analysed in the following format: 
a) Exploratory factor analysis (test of nominated factors) 
b) Confirmatory factor analysis using SEM (adjusted factor solution) 
Which results in, 
c) A refined factor portrait (refined factor solution) 
Which is then reconfirmed and modelled using SEM, 
Each sample will follow this format. 
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4.1.1 Basic Description of the Sample 
The survey sample consists of two parts: i) five professional engineering 
bodies in the UK. The survey was a web-based design and the link of the 
survey was delivered by six professional engineering bodies either through 
their member newsletter or emails; ii) engineers working in academia. This 
group of the sample consists of 55 UK universities containing 2039 
engineering academics. 
The sample was contacted by emails with the survey links attached in the 
email. A sample of the letter to both industry and education is in Appendix 13. 
A total of 2242 engineers responded to the survey link and 1050 engineers 
completed the online questionnaire (therefore the total sample N= 1050). 
Chapter guide 
You are reading this 
part of the analysis 
now 
Descriptive Statistics 
Exploratory 
Factor Analysis 
Structural Equation 
Modelling (SEM) 
Refined 
Factor Analysis 
Re-specified SEM 
Note: The chapter guide aims to provide readers a clear route map to the structure of 
this chapter by indicating the section of the analysis that the study is currently 
presenting. 
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4.2 Descriptive Statistics 
Chapter IV Findings I The Identity of Engineers 
The following section will analyse the overall sample of professional engineers 
through the basic breakdown of the data by descriptive statistics. The section 
will analyse characteristics in the sample such as types of engineers, types of 
sample, research and non-research engineers, age, gender, and education 
background. 
4.2.1 Types of Engineers 
The questionnaire classified the respondents into eight types of engineers. It 
was designed to gain a detailed classification of the engineers. Figure 4.1 
presents the types of engineers' distribution of the overall sample. 
I am an engineer specialised in 
C 
c 
c m 
U. 
Figure 4.1 
The distribution of types of engineers 
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The sample is divided into eight engineering categories as shown in Figure 
4.1. These include responses of 127 chemical engineers (N = 127), 93 civil 
engineers (N = 93), 349 structural engineers (N = 349), 166 electrical 
engineers (N = 166), 32 process engineers (N = 32), 54 computing engineers 
(N = 54), 103 mechanical engineers (N =103) and 78 scientist engineers (N = 
78). To a varying degree most of the engineering specialists are represented 
in the sample. 
4.2.2 Types of the Sample 
Figure 4.2 displays the distribution of the sample by location of employment 
category. 
I am employed in 
L 
LL 
I am employed in 
Figure 4.2 
The distribution of employment category 
The questionnaire categorised samples into industry and education groups. 
The Figure 4.2 shows that industry group with a response of 680 (N = 680) 
representing the majority of the sample and 338 education engineers (N = 338) 
representing the rest of the categories. Consider the large sample size of the 
overall sample and the nature of the research; this is acceptable asymmetry 
for the research. 
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4.2.3 Research and Non-research 
Chapter IV Findings I The Identity of Engineers 
Figure 4.3 shows the distribution of research engineers and non-research 
engineers within the overall sample. 
Which of the following best describes your work (click one only) 
C 
c d 
I 
Figure 4.3 
The distribution of research type category 
As is shown in Figure 4.3, this item of the questionnaire divided samples into 
research and non-research engineers for the purpose of understanding the 
characteristics of the engineers that the sample received: 98 pure research 
engineers, 389 applied research engineers, 115 product development 
engineers, and 408 non-research engineers. According to the questionnaire 
design (see Chapter III - Methodology), the pure research, applied research 
and product development are representing the research engineer group; 
therefore the results show 602 research engineers (N = 602) and 408 non- 
research engineers (N = 408) in the sample. 
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4.2.4 Age 
Figure 4.4 displays the distribution of ages within the overall sample. 
I am in the age group of 
v 
LL 
Figure 4.4 
The distribution of age category 
It is apparent that the majority of the samples fall between the ages of 41 to 
50 (N = 376), followed by the 31-40 (N = 282) and 51 plus (N = 276) group. 
The age group 20-30 (N = 84) has the lowest representation in the sample. A 
possible explanation for this is that to join a professional body individuals must 
demonstrate competence underwritten by education, training and responsible 
experience, as set out in UK standard for Professional Engineering 
Competence (ETB, 2005). In the UK, such membership is seen as a symbol 
of professional standing. The younger age group is likely still in the early 
stage of their career, in other words, this age group could be in the process of 
getting this professional membership. 
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4.2.5 Gender 
Chapter IV Findings I The Identity of Engineers 
The distribution of gender presented in the overall sample is illustrated in 
Figure 4.5. 
Q 
LL 
Figure 4.5 
The distribution of gender 
Are you male or female? 
Are you male or female? 
The Figure 4.5 clearly shows the asymmetry in the representation of male 
engineers (N = 921) to female engineers (N = 98). A report of Engineering 
Council UK (ECUK) has stressed that female registrations are starting from an 
extremely low base. It is, however, a small and positive increase trend from 
1.4% in 1994 to 2.8% in 2004 (ETB, 2005). Statistically, males are reported to 
be the dominating gender in engineering professionals. The Figure 4.5 has 
confirmed this statistical finding. 
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4.2.6 Education Background 
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Figure 4.6 shows the distribution of the engineering by education background 
presented in overall sample. 
My highest educational qualification is 
V 
m 
w m 
LL 
Figure 4.6 
The distribution of education background 
Figure 4.6 highlights the education background of the professional engineers 
within the overall sample. It indicates that engineers with Bachelor degrees 
(N = 413) are the majority of the sample. A considerable number of Master (N 
= 249) and PhD degree holders (N = 239) are presented in the sample 
compared to Post-PhD (N = 106) degree holders. The sample presented a 
considerable high level of qualifications in engineering overall sample. 
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4.3 The Search for Identity: The Interpretation of 
Factor Analysis 
4.3.1 Introduction and Sample 
The interpretation of the factor analysis follows the same format for each of 
the five samples. Prior to the factor analysis, two statistical tests took place 
for checking the reliability and the normality. The original 35 items were 
tested with overall sample (N = 1050) in two steps: first, an item-total 
statistical test was performed for testing of reliability. This test showed seven 
items with low item-total correlation: q4f (. 183), q4l (. 164), q4u (. 215), q4v 
(. 241), q1 lb (. 201), q1 1c (. 193), q1 Ig (. 173), these seven items were deleted 
(the full result of this test is found in Appendix 14); second, the remaining 28 
items were tested with outliers' test for testing of normality. Outliers' 
technique, which is used to check for out-of-range cases, the result of this test, 
indicated six items of 19 respondents are out-of-range cases, which causing 
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non-normality in the sample respondents. These 6 items are: q4b, q4c, q4p, 
q4w, q4z, and g11a (these six items are listed in Appendix 15). These items 
were therefore deleted for improving the normality of the dataset. To this end, 
a remaining 22 items are used for exploratory factor analysis. 
The resulting factors were independently interpreted against the nominated 
factors in each section. Each nominated factor and the questions 
representing it are colour coded. The nominated factors were: " Factor 1 
'work centrality'; 
0 Factor 2 'salience of knowledge'; and 
0 Factor 3 'group 
orientation'. O Factor 4 'utility of knowledge'. For the resultant nominated 
factors the colour coding of each question retains its original colour for the 
nominated factors. This will highlight the question of how well represented are 
the resultant factors. 
4.3.2 Factor Structure of the Overall Sample 
4.3.2.1 Interpretation 
This section presents the findings that derived from the overall sample. The 
valid total sample size is 1050 (N = 1050). The findings present an overall 
portrait of professional identity. Each factor represents a clear but partial 
portrait of professional identity. The extracted factors and the related 
eigenvalue, the variance accounted for, and percentage of the factors is 
illustrated in Table 4.1. 
Table 4.1 
Eigenvalue and variance of overall factor structure 
FACTOR EIGENVALUE % OF VARIANCE CUMULATIVE % 
Factor 1 4.702 21.373 21.373 
Factor 2 2.105 9.570 30.943 
Factor 3 1.428 6.490 37.432 
Factor 4 1.250 5.683 43.115 
Factor 5 1.085 4.931 48.046 
Factor 6 1.020 4.637 52.683 
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The variance accounted for is 52.683% which indicates that there is 47% 
variance that is not explained. 
Figure 4.7 displays scree plot of the overall sample 
Scree Plot 
a 
C 
G 
C 
LL 
Figure 4.7 
Scree plot of the overall sample 
In Figure 4.7 the line first straightens at the 4th factor, suggesting that four 
factors could be extracted. However, the number of factors with a minimum 
eigenvalue of 1 is six, suggesting that the factor extraction should stop after 
the 6th factor (See Table 4.1). Therefore, the four factor solution was rejected 
and the 6th factor solution is retained. An overview of the exploratory factor 
analysis is provided in Table 4.2. 
133 
Component Number 
YingFei Gao 
Table 4.2 
Chapter IV Findings I The Identity of Engineers 
Exploratory factor analysis of overall sample, extracting six factors 
Item 
code Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 
q4g 0.807 
q4k 0.803 
q4a 0.742 
q4y 0.757 
q4x 0.712 
g11e 0.594 
g11d 0.564 
q4n 0.697 
q4j 0.664 
q4m 0.604 
q4i 0.541 0.408 
q4e 0.789 
q4o 0.715 
q4d 0.615 
q4h 0.715 
q4t 0.594 
gllf 0.336 0.557 
ql li 0.614 
q4s 0.425 0.532 
q4q 0.525 
q4r 0.444 0.464 
allh 0.407 0.427 
Note: Table displays rotated factor loadings, with values < 0.30 suppressed 
Table 4.2 illustrated six factors were extracted within the overall sample group. 
This required some of the factors to be renamed. 
Factor 1 
Eigenvalue: 4.702 
Variance: 21.373% 
Identification of factors: 
Factor 14 Q4g. I am the sort of person who thinks about work wherever I 0.807 
am. 
Q4k. I am the sort of person who takes work home with them. 
Q4a. I am the sort of person who puts work before everything. 
describe myself to others in terms of my work. 
0.803 
0.742 
0.444 
Naming of the factor 1: Work centrality 
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The first factor is defined by four items; colour coding reflecting the origin 
allocation to the factor. It gives an indication that the four items are in line with 
the original nominated factor 1 which was named 'work centrality'. Notably, 
on one hand, the factor loading of q4r appeared to be surprisingly weak 
(0.444) which shows a lower representative of the factor; on the other hand, 
items q4g, q4k and q4a identified by higher factor loadings respectively (0.807, 
0.803 and 0.742), that is, constructing a stronger representative of the factor. 
What these factors expressed is a strong sense of centrality of work for 
professional engineers as a whole and yet given the clear clarity that factor 1 
has received, it therefore led to the formation of the name for factor 1- work 
centrality. 
Factor 2 
Eigenvalue: 2.105 
Variance: 9.570 
Identification of factors: 
Factor 2 Q4y. If I join an association I will want to play an active part in 10.757 
keeping it professional. 
Q4x. I am the sort of person who gets a sense of belonging 10.712 
through association with other professionals. 
11 e. I am the sort of person who believes I have a 0.594 
responsibility to inform the general public about my 
work. 
Q1 1d. It is important to me to be an acknowledged expert. 
Q1 1f. I believe that progress is as much a function of 
organisation as it is of innovation. 
Naminn of the factor 2_ 
0.564 
0.336 
The items above sketched out a state or a condition that how one sees 
themselves in a professional community: a sense of self-set high standing, 
the condition of a professional in the eyes of being professional. This factor 
illustrated by identifying with the salience in 'I will want to play an active part in 
keeping it professional' (q4y) and 'to be an acknowledged expert' (g11d) 
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together with a sense of belonging defined `through association with other 
professionals' (q4x); albeit g11f shows a weaker factor loading (0.336) 
compared to the rest of items loaded onto this factor. The central themes 
which have been expressed by these items are the voice of `/ as a 
professional ought to be recognised with certain high standing'. It is this 
strong sense of high standing of oneself that suggests 'status' as the name for 
this factor. 
Factor 3 
Eigenvalue: 1.428 
Variance: 6.490% 
Identification of factors: 
Factor 34 Q4n. I am the sort of person who believes that intellectual 0.697 
achievement and career success go hand in hand. 
Q4j. I feel my level of knowledge gives me a sense of 0.664 
security. 
0.604 
Q4m. I believe knowledge has to be protected and sustained 
by professional authority. 
Q4i. I really think that to get professional recognition you 
need to achieve something useful. 
Q4s. As a professional, I believe my knowledge represents 
who I am. 
0.541 
0.425 
Naming of the factor 3: knowledge security/insecurity 
The variations appearing in the colour coding show combination items of the 
original nominated factors are the representations of this factor. Here, a 
surprising portrait of professional engineers is drawn. Remarkably, that is not 
only an inclusion of the nominated factor on `utility of knowledge' which the 
study suspected, but the fact that is associated with security revealed a 
compelling cognitive aspect of identity. Equally, it also reveals the sense of 
insecurity. For example, on one group level it is that professional knowledge 
'needs to be protected' (q4m) and, on the individual level it is that 'my level of 
knowledge gives me a sense of security' (q4j). These items clearly stated the 
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role of knowledge security/insecurity within professional identity. It is also as 
an underlying condition as to how professionals see themselves which defines 
their professional identity. For these reasons, knowledge security/insecurity 
was assigned to be the name for factor 3. 
Factor 4 
Eigenvalue: 1.250 
Variance: 5.683% 
Identification of factors: 
Factor 4K Q4e. I am the sort of person who believes that theory is 10.789 
pointless without practical application. 
Q4o. I believe there is no point in doing research unless there 0.715 
is an output. 
Q4d. I do not like to start the job unless I can see the practical 10.615 
Naming of the factor 4: Utility 
The items loaded onto this factor have expressed a strong sense of utility of 
knowledge first, by its clarity and strong factor loadings, which is satisfactory 
to be considered as a clear factor. Second, the message in this factor 
demonstrated by question q4e `I am the sort of person who believes that 
theory is pointless without practical application', and professionals' belief that 
'no point in doing research unless there is an output' (q4o) and that one only 
likes to start a job if 'I can see the practical application' (q4d). Hence, the 
word utility is the central message in this factor. The finding is in line with the 
original nominated factor `utility of knowledge'. Utility is therefore ascribed to 
be the name for factor 4. 
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Factor 5 
Eigenvalue: 1.085 
Variance: 4.931% 
Identification of factors: 
Chapter IV Findings I The Identity of Engineers 
Factor 5 Q4i. I really think that to get professional recognition you need to 0.408 
achieve something useful. 
Q4h. I believe questions today are too big for individuals: 0.715 
cooperative effort is the only way forward. 
Q4t. I believe there is no room for the Lone Ranger. 10.594 
Q1 1f. I believe that progress is as much a function of 0.557 
organisation as it is of innovation. 
0.407 
"I Ql l h. I believe the worst thing is to fall bi 
Namina of Factor 5: Workina toaether orientation 
The highest factor loading represented within this factor is q4h (0.715). It 
indicates a bold idea that is, today's individuals need to work together in one 
sense, for progress is another. Note the items q4t and g11f, which further 
indicated the need for progress. These three items were originally designed 
to represent the nominated factor 'group orientation'. Conversely, q4i and 
q11 h appeared to be the lower factor loadings (0.408 and 0.407) of 
representation of this factor. However, such a combination of the items 
reveals this sense of working together, and more interestingly are the drivers 
of such an orientation, which appear to be the need for professional 
recognition therefore one needs to progress. Working together orientation is 
therefore ascribed to be the name for factor 5. 
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Factor 6 
Eigenvalue: 1.020 
Variance: 4.637% 
Identification of factors: 
Chapter IV Findings I The Identity of Engineers 
Factor 6 Q11 i. I take on researchers only with the recommendation of 0.614 
people I know. 
Q4s. As a professional, I believe my knowledge represent 0.532 
who I am. 
Q4q. I am the sort of person who likes to think it is easy to 0.525 
dismiss prestige but have to admit that it matters. 
Q4r. I always describe myself in terms of my work. 10.464 
Q11 h. I believe the worst thing is to fall behind. 10.427 
Naming of Factor 6: Salience of knowledge 
This factor plainly relates to knowledge but it is not strongly loaded. It is more 
diffuse yet at the same time coherent. The items assigned to factor 6 are a 
representation of a different aspect of salience of knowledge, which is 
demonstrated by its salience to individuals' works identity 'I believe my 
knowledge represent who I am' (q4s); salience to when identifying others `I 
take on researchers only with the recommendation of people I know' (q11 i); 
and salience in keeping on a good level of professional standing `I believe the 
worst thing is to fall behind' (q11 h). While the combination items of the 
nominated factors are shown within this factor by the colour coding, a 
representation of this factor can be drawn, that is, salience of knowledge. 
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4.3.2.2 Summary 
The results of the exploratory factor analysis support the first proposition of 
the study, that is, there is a cognitive factor structure within professional 
identity. Six factors are found to be the constructs within the factor structure. 
These factors are found as a central representation for professional identity. 
The six factors were named according to the items loaded to each of the 
factors, and the meanings expressed by the items. These are: Factor 1: 
Work Centrality; Factor 2: Status; Factor 3: Knowledge Security/Insecurity; 
Factor 4: Utility; Factor 5: Working Together Orientation; and Factor 6: 
Salience of Knowledge. These factor findings are in line with the theoretical 
assumptions of the study which were discussed and nominated in Chapter II 
the Literature Review. A summary of the six factor structure against the 
original nominated factor is illustrated in Figure 4.8. 
Figure 4.8 
Exploratory identity factor of overall sample 
Figure 4.8 shows a reproduced factor structure over the nominated factors: an 
overall portrait of professional identity. To this end the study has found that 
the nominated factor, however, is in a slightly diverse form. One of the 
variations is that salience of knowledge is being reproduced over two factors: 
knowledge security and salience of knowledge. This is a rather interesting 
finding in the sense that knowledge is associated with professional 
security/insecurity. To an extent, the study did not expect security or 
insecurity to have such a meaning to professionals, and yet it is strongly 
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related with knowledge. Another variation of the findings is the fact that the 
original nominated factor -'group orientation', is being reproduced over factor 
2 'status' and factor 5 'working together orientation'. It brings out the drivers 
of working together which is orientated by the needs to progress. It may be 
that the element of insecurity comes from the fact that knowledge is constantly 
changing. That this security/insecurity is also related to 'status' and 'working 
together' suggests that the sense of security with knowledge has group 
connotations. What does not emerge clearly is the idea that the engineer 
solely defines themselves about their work. Work is central but not the only 
defining quality. 
The portrait of engineers that emerges from the factor structure is distinct but 
faint. This is possibly due to the various types of engineer that make up the 
sample. Groupness, professionalism and knowledge are all involved. To get 
a clearer picture the study has applied confirmatory structural equation 
modelling. In this technique the six factors formed by exploratory factor. 
analysis are modelled and the best fit between the data and the model are 
sought. 
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4.4 Confirmatory Factor Analysis through Structural 
Equation Modelling (SEM) 
In order to confirm the findings of the exploratory factors discussed in 4.3, 
SEM is employed see how well the overall data support the model (Bollen, 
1989b, pp. 256-289). Before tests for goodness of fit the factor findings were 
tested for validity. 
4.4.1 Reliability Check of the Factors 
In order to examine whether the identity structure discussed in section 4.3 
could be meaningfully measured using the six factors measure, the reliability 
and validity of the measurement instrument were examined prior to the 
goodness fit measures. 
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Reliability can be defined as the degree to which a set of indicators (items) 
measure a construct/concept consistently (Hair et al. 1998). In this stage of 
the analysis, the reliabilities of the six factors and their indicators (items) are 
examined correspondingly. In general, the more reliable the indicators, the 
lower the likelihood that the instrument will suffer from errors in measurement 
(van der Heijden, 2001). 
Cronbach's a is commonly used as a measure for assessing the reliability of 
composite constructs (Nunally, 1967). 'Work centrality' resulted a=0.725, 
'status' resulted a=0.660, 'knowledge security/insecurity' resulted a=0.678, 
'utility' resulted a=0.636, 'working together orientation' resulted a=0.585, 
'salience of knowledge' resulted a=0.584. The generally agreed upon lower 
limit for Cronbach's alpha is 0.70 (Rummel, 1970). Apart from 'work centrality', 
the rest of the values of the factors are fairly low reliabilities. For exploratory 
research, however, a Cronbach's value of 0.60 is deemed to be acceptable 
(Robinson et al. 1991). The overall Cronbach's of reliabilities is low; therefore 
additional work may be required to strengthen the factors and their reliability. 
4.4.2 Analysis Rules for SEM: Overall Sample 
The exploratory factor analysis has highlighted five cross loading items, which 
are q4i, g11f, q4s, q4r, and g11h (see the reproduced Table 4.2). Table 4.2 is 
reproduced here and draws attention to the cross loading items, which are 
marked in the shaded areas. 
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Exploratory factor analysis of overall sample, extracting six factors 
Item 
code Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 
q49 0.807 
q4k 0.803 
q4a 0.742 
q4y 0.757 
q4x 0.712 
q 11 e 0.594 
q 11 d 0.564 
q4n 0.697 
q4j 0.664 
q4m 0.604 
q4i 0.541 0.408 
q4e 0.789 
q4o 0.715 
q4d 0.615 
q4h 0.715 
q4t 0.594 
qllf 0.336 0.557 
q 11 i 0.614 
q4s 0.425 0.532 
q4q 0.525 
q4r 0.444 0.464 
al lh 0.407 0.427 
Note: Table displays rotated factor loadings, with values < 0.30 suppressed 
In order to be true to the original portrait of the identity structure, it was 
decided to delete only the lower cross loading items in each of the five pair 
items. Under this condition, confirmatory factor analysis (CFA) was preceded 
through SEM using Amos 5.0 (Arbuckle and Wothke, 1999). This model is 
presented in the following section. 
4.4.3 Goodness of Fit of the Model 
Van der Heijden (2001, p. 17) notes that two procedures are involved in setting 
up a CFA: 1) specification of a hypothesised model and 2) examination of 
measures of fit, i. e. measures that confirm whether this model is confirmed by 
the underlying data. The better the measure of fit, the more accurate the data 
in relation to the proposed theory. Figure 4.9 shows the specifications of the 
proposed identity structure model and the standardised coefficients for the 
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model. The six factors on the original factors remain and the questions 
loaded upon them are illustrated. 
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Figure 4.9 
Overall sample identity structure model 
Standardised coefficients for the overall sample identity structure model. Latent 
constructs are shown in rectangles. All coefficients are significant at p<0.001. 
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A pattern of the relationship between the factors is explained by the 
intercorrelations presented in Figure 4.9. The strongest intercorrelations lies 
between factor 'status' and 'salience of knowledge' (r = 0.66), equally between 
'knowledge security/insecurity' and 'salience of knowledge' (r = 0.66). In 
terms of patterns of relationship, these findings showed a commonality. A 
similar pattern is illustrated by the intercorrelations's score of 0.49 between 
'knowledge security/insecurity' and 'utility'; between 'utility' and 'working 
together orientation'. By contrast, the lowest intercorrelations appeared to be 
in 'work centrality' and 'utility' (r = 0.04). 
As illustrated in Figure 4.9, some questions resulted in having as high as over 
0.70 standardised regression weights which suggested the related factor is 
highly identified by these questions. A summary of these questions are 
recapped here: 
'Work centrality': 
q4g. I am the sort of person who thinks about work wherever I am (0.75). 
q4a. I am the sort of person who puts work before everything (0.70). 
'Status': 
q4y. If I join an association I will want to play an active part in keeping it 
professional (0.73). 
q4x. I am the sort of person who gets a sense of belonging through 
association with other professionals (0.71). 
'Utility': 
q4e. I am the sort of person who believes that theory is pointless without 
practical application (0.70). 
'Salience of knowledge': 
q4s. As a professional, I believe my knowledge represent who I am (0.70). 
In this model, the squared multiple correlations of over 50% are highlighted 
here: 56% of the variance of item q4g 'I am the sort of person who thinks 
about work wherever I am' is accounted for by the variance in the factor one - 
Work Centrality. The remaining 44% of the variance of q4g cannot be 
explained by this model, and is thus attributed to the unique factor el. Other 
over 50% variances accounted for the factor in the model are q4y 'if I join an 
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association I will want to play an active part in keeping it professional' (53%), 
and q4x `I am the sort of person who gets a sense of belonging through 
association with other professionals' (51 %). 
The portrait drawn by the SEM confirms the original observations of the 
explanatory factor analysis - there is a nexus around group/security of 
knowledge whereas work centrality appears to be a very individual/personal 
factor. Table 4.3 presents the model values as well as the recommended 
values (Hair et al. 1998). 
Table 4.3 
Fit statistics and recommended values for original model 
Fit statistics Recommended values 
(Hair et al. 1998) 
Value 
X2 (d. f. ) Non-significant 748.994 (194)*** 
CMIN/D. F. Between 2 to 5 3.861 
IFI Close to 1 0.885 
NFI Close to 1 0.851 
RFI Close to 1 0.805 
TLI Close to 1 0.848 
CFI Close to 1 0.884 
RMSEA <0.08 0.036 
IFI, incremental fit index; NFI, Normed fit index; RFI, relative fit index; TLI, Tucker- 
Lewis coefficient; CFI, comparative fit index; RMSEA, root mean square error of 
approximation. ***p<0.001. 
Table 4.3 indicates that the model fits the data well. Chi-square statistic of p- 
value is on the level of significance which is not an acceptable value. 
However, this significant p value was expected given that the study has such 
a large sample size (N = 1050) and therefore, the study will proceed with the 
other fit measures. The incremental fit index (IFI) (Bollen 1989a) and the 
Normed fit index (NFI) (Bentley and Bonett 1980) both indicate a fairly good fit 
(close to the 0.9 target). An excellent fit is the Root Mean Square Error of 
Approximation (RMSEA) with a value of 0.036. Overall, the picture provided 
by the fit statistics is of a well-fitting model. 
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4.4.4 Interpretation and Limitations of Model 
This analysis provides more support for the findings of the factor structure in 
this study. The model gives a more detailed insight of the relationships 
between the factors as well as how well the model fitted with the data. 
Note a number of drawbacks of this model: 1) the remaining items are 
resulted with a fairly low variance accounted for the factors; 2) IFI, NFI, RFI, 
TLI and CFI should be greater. 90 and less than 1 to be considered as a well- 
fitted model. One explanation to this is the cross loading items contained in 
the model. The next stage of the analysis is to adopt a stronger role therefore 
it was decided to delete all cross loading items and refine the factor analysis 
further. 
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4.5 Refined Factor Structure of the Overall Sample 
4.5.1 Rule to Refined Factor Structure 
It was stated in 4.4.4 that, all the cross loading items (see Table 4.2) were the 
items to be deleted for this refined version of factor structure analysis. These 
items are q4i 'I really think that to get professional recognition you need to 
achieve something useful'; q1 1f 'I believe that progress is as much a function 
of organisation as it is of innovation'; q4s 'as a professional, I believe my 
knowledge represents who I am'; q4r 'I always describe myself to others in 
terms of my work' and q11 h 'I believe the worst thing is to fall behind'. 
On this basis, another exploratory factor analysis using varimax rotation is 
conducted. The factor loadings of the retained 16 items are shown in Table 
4.4: 
Table 4.4 
Refined exploratory factor analysis of overall sample, extracting five factors 
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
q4y 0.683 
q4x 0.683 
qlld 0.676 
g11e 0.610 
q4k 0.820 
q4g 0.810 
q4a 0.762 
q4e 0.788 
q4d 0.703 
qlli 0.564 
q4o 0.530 
q4n 0.714 
q4m 0.681 
q4j 0.556 
q4t 0.791 
a4h 0.751 
Note: Table displays rotated factor loadings, with values <0.40 suppressed 
149 
YingFei Gao Chapter IV Findings I The Identity of Engineers 
This refined factor structure has a clear factor structure and no cross loadings. 
In this construction the factors become uni-dimensional and distinctive. The 
interpretation of the refined factor is presented in the following section. 
4.5.2 Interpretation of the Refined Factor Structure 
Based on a valid sample size of 1050, the refined factor analysis presents an 
overall portrait of professional identity. Each factor revealed a clear but partial 
portrait of professional identity. The interpretation of the refined factor 
structure is independent. However, it will be discussed in comparison to the 
factor presented in the exploratory factor analysis for a better understanding 
of the items performances. In order to provide an overview of the extracted 
factors and the related eigenvalues, the variance accounted for, and 
percentage of the factors, Table 4.5 is displayed. 
Table 4.5 
Eigenvalue and variance of refined factor structure 
FACTOR EIGENVALUE % OF VARIANCE CUMULATIVE % 
Factor 1 2.182 12.838 12.838 
Factor 2 2.032 11.955 24.793 
Factor 3 1.876 11.034 35.827 
Factor 4 1.671 9.829 45.656 
Factor 5 1.403 8.255 53.911 
The variance accounted for is 53.911% which indicates that there is 46% 
variance that is not explained. 
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Figure 4.10 displays the Scree plot of the factor solutions 
Scree Plot 
1 
Figure 4.10 
Scree plot of the factor solutions 
Component Number 
In Figure 4.10 the line first straightens at the 3rd factor, suggesting that three 
factors could be extracted. However, the number of factors with a minimum 
eigenvalue of 1 is five, suggesting that the factor extraction should stop after 
the 5th factor (see Table 4.10). Therefore, the three factor solution was 
rejected and the 5th factor solution is retained. 
Factor 1 
Eigenvalue: 2.182 
Variance: 12.838% 
Identification of factors: 
Factor 1I Q4y. If I join an association I will want to play an active part in 0. 
keeping it professional. 
Q4x. I am the sort of person who gets a sense of belonging 0.683 
through association with other professionals. 
Q11d. It is important to me to be an acknowledged expert. 0.676 
Q1 le. I am the sort of person who believes I have a 0.610 
responsibility to inform the general public about my 
work. 
Naming of the tactor 1: status 
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The items representing factor 1 appeared to be identical to the factor 2 'status' 
of the experimental exploratory factor analysis (see Section 4.3.2.1). Notice 
that by refining the factor structure, item g11f 'I believe that progress is as 
much a function of organisation as it is of innovation' is not reproduced in this 
factor. It is interesting that this factor becomes clearer in the sense that the 
meaning of 'status' is clearer expressed. The findings of the factor 1 are 
further confirmed that 'status' sees as a portrait of professional identity. 
Hence, the name of the factor 1 is 'status'. 
Factor 2 
Eigenvalue: 2.032 
Variance: 11.955 
Identification of factors: 
Factor 24 Q4k. I am the sort of person who takes work home with them. 10.820 
Q4g. I am the sort of person who thinks about work wherever I 0.810 
am. 
Q4a. I am the sort of person who puts work before 
0.762 
Naming of the factor 2: Work centrality 
The colour coded items provide a straightforward illustration of the reproduced 
factor 2, which is in line with the factor 1 'work centrality' of the experimental 
exploratory factor analysis (see Section 4.3.2.1). This finding fully supports 
the proposed factor 1 which was named 'work centrality'; the factor explicitly 
suggesting that work is central in contributing to the meaning of professional 
identity. For this reason, this factor is named 'work centrality'. 
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Factor 3 
Eigenvalue: 1.876 
Variance: 11.034% 
Identification of factors: 
Chapter IV Findings I The Identity of Engineers 
Factor 3V Q4e. I am the sort of person who believes that theory is 0.783 
pointless without practical application. 
Q4d. I do not like to start the job unless I can see the practical 0.703 
application. 
Q11i. I take on researchers only with the recommendation of 0.564 
people I know. 
Q4o. I believe there is no point in doing research unless there 0.530 
is an output. 
Naming of the factor 3: Utility 
These reproduced items are clearly in line with nominated factor 'utility of 
knowledge' (see Section 4.3.2.1). Given such strong support that factor 3 has 
received and the clear sense of 'utility' it has expressed, the factor 3 is 
therefore referred as `utility'. 
Factor 4 
Eigenvalue: 1.671 
Variance: 9.829% 
Identification of factors: 
Factor 44 Q4n. I am the sort of person who believes that intellectual 0.714 
achievement and career success go hand in hand. 
Q4m. I believe knowledge has to be protected and sustained 0.681 
by professional authority. 
Q4j. I feel my level of knowledge gives me a sense of 10.556 
Naming of the tactor 4: rcnowieage security 
The difference of the finding between this reproduced factor and the 
experimental exploratory factor structure of the factor 3 lies in the cross 
loaded item q4i `I really think that to get professional recognition you need to 
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achieve something useful', and q4s `as a professional, I believe my knowledge 
represents who I am' which are not reproduced. Such results in difference led 
to a different portrait of identity, and in this, the items above rather indicated 
only the idea of `knowledge security' to be an important factor representing 
factor 4 of professional identity. A drawback of the refining of the factor, 
maybe, is the fact that insecurity has disappeared. 
Factor 5 
Eigenvalue: 1.403 
Variance: 8.255% 
Identification of factors: 
factor 5 
Q4t. I believe there is no room for the Lone Ranger. 0.791 
QI Q4h. I believe questions today are too big for individuals: 0.751 
cooperative effort is the only way forward. 
Naming of Factor 5: Cooperativeness 
The meaning of the reproduced factor 5 is expressed by the above items that 
are characterised by 'cooperativeness'. This is a different finding to the factor 
5 of the experimental exploratory factor structure. The only difference 
between these items of the two factors is g11f `I believe that progress is as 
much a function of organisation as it is of innovation'. The shift of meanings 
by refining the factor structure should be noted: the emphasis of this factor is 
on `cooperativeness' rather than 'working together orientation'. 
4.5.3 Summary 
The purpose of refining the factor structure was to obtain a clearer factor 
structure of engineer identity. The results of the refined factor structure have 
provided a clearer factor structure. However, by refining the factor analysis 
the total number of factors reduced from 6 to 5. 
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Furthermore, the results of deleting the cross loading items are threefold: i) 
overall, the clarity of the each factor is improved; ii) the meaning of factor 5 
was changed from 'working together orientation' to `cooperativeness', and the 
meaning of factor `knowledge security/insecurity has lost the 'insecurity' 
aspect of the factor, in other words, it has lost the original meaning of the 
factor which was revealed in the experimental factor analysis; iii) factor 6 
`salience of knowledge' was not being clearly reproduced in the new factor 
structure; this was considered as a core proposition in the literature and the 
study within professional identity, however, the idea of knowledge is 
expressed in factor 4. 
While there are advantages in refining the factor structure, one issue requiring 
research attention is the reduction of meaning from `knowledge 
security/insecurity' to `knowledge security'. Insecurity was one of the 
convincing findings of the experimental factors (see Section 4.3.2.1); however, 
by refining the factor structure, the meaning of insecurity disappeared. 
The Figure 4.11 illustrates the difference between current factor structure and 
the experimental exploratory factor structure of the overall professional 
identity 
Refined Identity Factor 
Structure of Overall Sample 
Factor 11r Factor 51r Factor 21 Factor 31r Factor 4 
Status II Cooperativeness II Work centrality I Utility I Knowledge 
Figure 4.11 
Refined factor structure of overall sample 
Having identified a factor structure of professional identity, the study 
addresses a further question, `how well does the refined structure fit to the 
data compared to the original experimental exploratory factor structure 
model? ' This question can be addressed by CFA using SEM. The next stage 
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of the analysis is therefore preceded by using SEM confirming the refined 
factor structure. The heart of this step is to test on the overall model fit. It is 
for this reason that a CFA with maximum likelihood estimation using Amos 5.0 
was performed. 
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4.6 Confirmatory Factor Analysis through SEM 
In order to confirm the findings of the exploratory factors discussed in 4.4, 
SEM is employed for it can be evaluated for their goodness of fit to the data 
(Bollen, 1989b, pp. 256-289). 
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4.6.1 Reliability Check of the Factors 
In order to examine whether the refined identity structure (see reproduced 
Table 4.4) discussed in section 4.6 could be meaningfully measured using the 
five factors measure, the reliability and validity of the measurement instrument 
were examined prior to the goodness fit measures. 
Table 4.4 
Refined exploratory factor analysis of overall sample, extracting five factors 
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
q4y 0.683 
q4x 0.683 
q 11 d 0.676 
g11e 0.610 
q4k 0.820 
q4g 0.810 
q4a 0.762 
q4e 0.788 
q4d 0.703 
q 11 i 0.564 
q4o 0.530 
q4n 0.714 
q4m 0.681 
q4j 0.556 
q4t 0.791 
a4h 0.751 
Note: Table displays rotated factor loadings, with values <0.40 suppressed 
'Status' resulted a=0.671, Work centrality resulted a=0.743, 'utility' resulted 
a=0.597, 'knowledge security' resulted a=0.567, 'cooperativeness' resulted 
a=0.516. The study accepted that the reliability of factor 'knowledge security' 
and 'cooperativeness' at this stage is not above 0.60, and the related items 
may need more phrasing, but, however, not in this study. The reliability of 
'cooperativeness' resulted in a=0.516, which is a fairly poor performance. 
The reason could possibly be the unfamiliarity with the term 'Lone Ranger'. In 
any case, this factor requires more work in further research. 
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4.6.2 Goodness of Fit of the Model 
Following the same procedure that was presented in 4.4.2, Figure 4.12 
shows the specifications of the proposed model and the standardised 
coefficients for the model. 
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Figure 4.12 
Refined identity structure model of the overall sample 
Standardised coefficients for the overall sample of refined identity structure model. 
Latent constructs are shown in rectangles. All coefficients are significant at p<0.001. 
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Table 4.6 provides the measures of fit for the two compared models. 
Table 4.6 
Fit statistics and recommended values for refined model 
Fit statistics Value 
Refined model 
Value 
Original model 
X (d. f. ) 344.659 (94)*** 748.994 (194)*** 
CM I N/D. F. 3.667 3.861 
IFI 0.922 0.885 
NFI 0.896 0.851 
RFI 0.850 0.805 
TLI 0.886 0.848 
CFI 0.921 0.884 
RMSEA 0.034 0.036 
IFI, incremental fit index; NFI, Normed fit index; RFI, relative fit index; TLI, Tucker- 
Lewis coefficient; CFI, comparative fit index; RMSEA, root mean square error of 
approximation. ***p<0.001. 
The refined model is not necessarily significantly greater than the original 
model. It has a number of strengths compared to the original model: i) refined 
model statistically fits the data better compared to the original model, the 
goodness-of-fit increased to more acceptable levels; ii) the root mean square 
error of approximation point estimate decreases to the more acceptable level 
of 0.034. These results suggest that the refined model is in fact a better-fitting 
model of identity factor structure of the overall sample. 
4.6.3 Interpretation and Limitations of Model 
This comparison analysis of the model provides further support for the 
findings of the factor structure in this study that is there is a structure within 
professional identity. It confirms the existence of a valid factor structure of 
professional identity. The refined model gives more detailed inter- 
relationships between the factors as well as how well the model fitted with the 
data. 
In the refined model, the inter-relationship expressed between the factors 
suggest the factors are inter-related with each other, which has contributed to 
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the meaning of overall portrait of identity structure model. The weak 
correlations/covariance, between 'work centrality' and 'utility' (see Figure 4.12) 
and their dislocation from the other factors suggest that these are 
individualistic/personal portrait. Overall, the refined model is a well-fitting and 
valid model to represent the identity structure of the overall sample. 
4.6.4 Summary of Identity 
The first objectives of the study have been to argue for an existence of a 
factor structure within professional identity. The analysis has provided 
statistical satisfaction to this argument. The refined identity structure model of 
an overall sample sketched out an overall portrait of engineer identity that is a 
'tighter' structure which consisted of a set of five factors within the factor 
structure: factor 1 'status', factor 2 'work centrality', factor 3 'utility', factor 4 
'knowledge security' and factor 5 'cooperativeness'. 
Against this it has to be noted that three of the factors do not have strong 
reliability. The heart of the problem here may well be the sample size and the 
variety of engineers within it. To explore this, the study focused on sample 
breaks looking at the identity of engineers who work in industry and education. 
4.7 Factor Structure of the Industry Engineers 
4.7.1 Introduction and Sample 
In this section of the analysis, the study sets out to search for an identity 
structure of Engineers employed in industry. The valid sample size for this 
group was 654 industry engineers (N = 654). The rationale for using 
'employee industry' as a variable was that it might be expected that an 
atmosphere of commercial values might bring out the component of 'utility of 
knowledge' more strongly. 
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4.7.2 Factor Structure of the Sample 
4.7.2.1 Interpretation of the Refined Factor Structure 
Analysis is based on the refined factor structure from the overall sample. The 
findings present an overall identity portrait of industry engineers. Each factor 
represents a clear but partial portrait of professional identity. The extracted 
factors and the related eigenvalues, the variance accounted for, and 
percentage of the factors is illustrated in Table 4.7. 
Table 4.7 
Eigenvalue and variance of industry factor structure 
FACTOR EIGENVALUE % OF VARIANCE CUMULATIVE % 
Factor 1 2.075 13.835 13.835 
Factor 2 1.989 13.260 27.095 
Factor 3 1.662 11.080 38.175 
Factor 4 1.557 10.382 48.557 
Factor 5 1.368 9.119 57.677 
Table 4.7 shows the variance accounted for industry engineers sample is 
57.677% which indicates that there is 42% variance not explained. A notable 
increased total cumulative variance presented within this sample compared to 
the overall sample (53.991%). The increase in explanation of variance does 
produce a slightly clearer picture. Table 4.8 displays an overview of the 
exploratory factor analysis. 
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Table 4.8 
Chapter IV Findings I The Identity of Engineers 
Exploratory factor analysis of industry sample, extracting five factors 
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
q4y 0.730 
q4x 0.691 
q 11 d 0.632 
q 11 e 0.623 
q4k 0.818 
q4g 0.814 
q4a 0.757 
q4e 0.828 
q4d 0.667 
q4o 0.657 
q4m 0.739 
q4n 0.71 
q4j 0.61 
q4t 0.812 
a4h 0.731 
Note: Table displays rotated factor loadings, with values <0.40 suppressed 
Table 4.8 demonstrated the five extracted factors within the industry sample 
group. This required some of the factors to be renamed. 
Factor I 
Eigenvalue: 2.075 
Variance: 13.835% 
Identification of factors: 
Factor bJ Q4y. If I join an association I will want to play an active part in 0.730 
keeping it professional. 
Q4x. I am the sort of person who gets a sense of belonging 0.691 
through association with other professionals. 
Q11d. It is important to me to bean acknowledged expert. 10.632 
Q1 le. I am the sort of person who believes I have a responsibility 0.623 
to inform the general public about my work. 
Naming of the factor 1: Status 
For industry engineers, the first factor is defined by four items which 
compressed within this factor, reflecting the sense of status within their 
professional identity. The highest factor loadings (q4y = 0.730) highlighted a 
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self-set state, that is, the high professional standard is voluntarily required. In 
other words, it is important to behave in a professional way in order to 
maintain the professional status. Further, knowledge is expressed as a big 
part of such status. Therefore, it is apparent that the key theme of the first 
factor is founded by the meaning of status and hence the name of the factor 1 
is termed as 'status'. 
Factor 2 
Eigenvalue: 1.989 
Variance: 13.260 
Identification of factors: 
Factor 24 Q4k. I am the sort of person who takes work home with them. 10.818 
Q4g. I am the sort of person who thinks about work wherever 0.814 
1 am. 
0.757 
Q4a. I am the sort of person who puts work before everything. 
Naming of the factor 2: Work centrality 
The reproduced factor 2 comprises three items referring to centrality of work. 
The colour coding shows that the items are plainly identified with the original 
nominated factor on `work centrality'. Yet, given the high factor loadings of the 
three items presented within this factor, `work centrality' therefore formed a 
portrait of professional identity for industry engineers. 
Factor 3 
Eigenvalue: 1.662 
Variance: 11.080% 
Identification of factors: 
Factor 3 Q4e. I am the sort of person who believes that theory is 0.828 
pointless without practical application. 
Q4d. I do not like to start the job unless I can see the 0.667 
practical application. 
Q4o. I believe there is no point in doing research unless 
there is an output. 0.657 
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Naming of the factor 3: Utility 
Chapter IV Findings I The Identity of Engineers 
It is apparent that these reproduced items are pointing out that another portrait 
of industry engineers which is; `utility'. Such utility is clearly seen in two ways: 
first, colour coding provides a straightforward indication in the sense that the 
items are identified with the original nominated factor - `utility of knowledge'. 
Second, the highest factor loading (q4e = 0.828) highlighted professionals' 
strong beliefs in practicability of knowledge. In addition, the other two items 
equally emphasised the sense of utility. Therefore, the name of factor 3 is 
termed as `utility'. 
Factor 4 
Eigenvalue: 1.557 
Variance: 10.382% 
Identification of factors: 
Factor 40l Q4m. I believe knowledge has to be protected and 0.739 
sustained by professional authority. 
Q4n. I am the sort of person who believes that intellectual 0.710 
achievement and career success go hand in hand. 
Q4j. I feel my level of knowledge gives me a sense of 0.610 
security. 
aminq of the factor 4: Knowledge security 
A striking portrait of industry engineers is indicated by the items comprised in 
factor 4, which is knowledge security. Such a portrait is informed by a number 
of reasons: 1) the highest loadings making the q4m (0.739) a clear 
representative of the factor 2) the oneness of knowledge security is further 
expressed by q4j 'I feel my level of knowledge gives me a sense of security'. 
Overall, knowledge security is rooted to professional self definitions in the 
case of industry engineers. 
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It should be noted that the study did not expect to find security to be bounded 
with knowledge whereas the findings here explicitly drew out such a portrait of 
industry engineers. To a large extent, this portrait is found to be one of the 
most interesting but surprising findings of the industry engineers. 
Factor 5 
Eigenvalue: 1.368 
Variance: 9.119% 
Identification of factors: 
Factor 5 
0 Q4t. I believe there is no room for the Lone Ranger. 0.812 
Q4h. I believe questions today are too big for individuals: 10.731 
cooperative effort is the only way forward. 
Naming of Factor 5: Cooperativeness 
The strong factor loadings of the two items defined the factor 5. The items 
pointed out that only individuals alone can find it difficult to be challenged with 
today's questions (q4t = 0.812), and the importance of the cooperative effort 
sought to be `the only way forward' (q4h = 0.731). Note the interesting 
contrast being illustrated by these two items: on the one hand, there is a 
strong desire for cooperative group effort; on the other hand, there is a 
mirrored distinctiveness of self. 
Furthermore, the colour coding indicates that the items are identified with the 
original nominated factor 'group orientation'. Given the clarity and the 
meanings expressed by factor 5, it is therefore labelled as 'cooperativeness'. 
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4.7.2.2 Summary 
The factor analysis has shown a five factor solution which represented the 
identity portraits of industry engineer. Each of the factors was named 
according to the statistical evidence and the meanings expressed by the 
comprised items. These names are: status, work centrality, utility, 
knowledge security and cooperativeness. Each factor illustrates a portrait 
of industry engineers. 
For industry engineers, `status' was found to be the big factor which portraits 
their professional identity. It implies that such a condition or a state of being 
professional is one of the key identity constructs of industry engineers. 
Nevertheless, one striking and surprising finding was the factor `knowledge 
security'. Unlike the other four factors, `knowledge security' was an 
unexpected identity portrait of the industry engineer. Such finding revealed an 
interesting insight of identity structure. 
Figure 4.13 illustrates the difference between current factor structure and the 
experimental exploratory factor structure of the identity factor structure of the 
industry sample. 
Identity Factor Structure 
of Industry Sample 
'actor I1 Factor 5 Factor 2 Factor 31 Factor 4 
Status Cooperativeness Work centrality J Utility J Knowledge 
security 
Figure 4.13 
Identity factor structure of industry sample 
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4.8 Confirmatory Factor Analysis through SEM 
In order to confirm the findings of the exploratory factors discussed in 4.5.2, 
SEM is employed to check the performance of goodness fit and hence the fit 
level of this model. 
4.8.1 Analysis Rules for SEM Rule for Concerting 6 to 5 
Based on the items within the refined identity structure model for overall 
sample, the factor structure was reproduced in section 4.5.2, resulting 16 
items and five factors. The goodness of fit of the models is therefore based 
on the factor structure which is shown reproduced in Table 4.8. 
Table 4.8 
Exploratory factor analysis of industry sample, extracting five factors 
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
q4y 0.730 
q4x 0.691 
q 11 d 0.632 
q 11 e 0.623 
q4k 0.818 
q4g 0.814 
q4a 0.757 
q4e 0.828 
q4d 0.667 
q4o 0.657 
q4m 0.739 
q4n 0.71 
q4j 0.61 
q4t 0.812 
a4h 0.731 
Note: Table displays rotated factor loadings, with values <0.40 suppressed 
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4.8.2 Goodness of Fit of the Model 
Chapter IV Findings I The Identity of Engineers 
The standardised regression weights for each factor are illustrated in Figure 
4.14. This supports the proposed factors of the study. Figure 4.14 shows the 
structural equation model of the industry engineers. 
Identity Structure Nbdel of the Industry Sample . 
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Industry Identity structure model 
Standardised coefficients for the industry sample identity structure model. Latent 
constructs are shown in rectangles. All coefficients are significant at p<0.001. 
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Some interesting patterns of the relationship between the factors are 
explained by the values of the intercorrelations presented in Figure 4.14. For 
example, the strongest relationship between 'status' and 'knowledge security' 
is presented by the highest intercorrelations (r = 0.53). Conversely, a fairly 
weak relationship appeared to be 'work centrality' and 'utility' (r = 0.16) again 
suggesting that these are 'individualistic' factors. 
It should be noted that three questions resulted in having a high standardised 
regression weights at over 0.70. The implication is that the related factor is 
highly identified by these questions. The questions are: 
`Status': 
q4y. If I join an association I will want to play an active part in keeping 
it professional (0.75). 
'Work centrality': 
q4g. I am the sort of person who thinks about work wherever I am (0.78). 
'Utility': 
q4e. I am the sort of person who believes that theory is pointless without 
practical application (0.72). 
Table 4.9 displays the fit statistics and recommended values for industry 
engineers of identity structure model: 
Table 4.9 
Fit statistics and recommended values for industry identity structure model 
Fit statistics Recommended values 
(Hair et al. 1998) 
Value 
X (d. f. ) Non-significant 171.899 (80)*** 
CMIN/D. F. Between 2 to 5 2.149 
IFI Close to 1 0.944 
NFI Close to 1 0.900 
RFI Close to 1 0.850 
TLI Close to 1 0.914 
CFI Close to 1 0.943 
RMSEA <0.08 0.041 
IFI, incremental fit index; NFI, Normed fit index; RFI, relative fit index; TLI, Tucker- 
Lewis coefficient; CFI, comparative fit index; RMSEA, root mean square error of 
approximation. ***p<0.001. 
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The model of identity structure for identity engineers is supported by well- 
fitting statistics (see Table 4.9): RMSEA = 0.041, IFI, NFI, RFI, TLI and CFI 
are well close to the perfect accepted value 1. 
4.8.3 Summary 
The result of SEM is twofold: 1) it has further confirmed the five factor solution 
of the factor analysis and, 2) it provided an excellent goodness fit statistic 
which supported the identity structure model of industry engineers. 
The next stage of the analysis is to test out the factor structure of the 
education engineers. 
4.9 Factor Structure of the Education Engineers 
4.9.1 Introduction and Sample 
In this section, the analysis carries on to search for an identity structure of the 
education engineers. The sequence of the analysis begins by analysing the 
factor structure of the education engineers sample, then to the structure 
equation modelling of the factor structure. The sample used for this analysis 
which is presented in the section is solely education engineers (N = 324). 
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4.9.2 Factor Structure of the Sample 
4.9.2.1 Interpretation 
This section presents the findings that derived from the refined factor structure 
of overall sample. The findings present an overall identity portrait of education 
engineers. Each factor represents a clear but partial portrait of professional 
identity. The extracted factors and the related eigenvalues, the variance 
accounted for, and percentage of the factors is illustrated in Table 4.10. 
Table 4.10 
Eigenvalue and variance of education factor structure 
FACTOR EIGENVALUE % OF VARIANCE CUMULATIVE % 
Factor 1 2.677 16.734 16.734 
Factor 2 2.020 12.624 29.358 
Factor 3 2.000 12.501 41.859 
Factor 4 1.646 10.287 52.146 
Table 4.10 shows the variance accounted for the education sample is 
52.146% which indicates that there is 47% variance that is not explained. 
There is a slight decrease in total cumulative variance presented within this 
sample compared to the overall sample (53.991%). It implies that the 
samples varies as the overall sample breakdowns to a specific sample group. 
Table 4.11 display an overview of the exploratory factor analysis. 
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Table 4.11 
Chapter IV Findings I The Identity of Engineers 
Exploratory factor analysis of education sample, extracting four factors 
Factor 1 Factor 2 Factor 3 Factor 4 
q4y 0.605 
q4x 0.606 
q 11 d 0.685 
q 11 e 0.509 
q4n 0.562 
q4m 0.629 
q4j 0.598 
q4e 0.821 
q4d 0.750 
q4o 0.695 
q4k 0.804 
q4g 0.796 
q4a 0.736 
q4t 0.797 
a4h 0.769 
Note: Table displays rotated factor loadings, with values < 0.4 suppressed 
Table 4.11 shows the four extracted factors within the education sample group. 
This required some of the factors to be renamed. 
Factor I 
Eigenvalue: 2.677 
Variance: 16.734% 
Identification of factors: 
Factor 1 Q4y. If I join an association I will want to play an active part in 0.605 
keeping it professional. 
Q4x. I am the sort of person who gets a sense of belonging 0.606 
through association with other professionals. 
01 Q11d. It is important to me to be an acknowledged expert. 10.685 
OQ 11 e. I am the sort of person who believes I have a 0.509 
responsibility to inform the general public about my 
work. 
Q4n. I am the sort of person who believes that intellectual 
achievement and career success go hand in hand. 
Q4m. I believe knowledge has to be protected and sustained 
by professional authority. 
Q4j. I feel my level of knowledge gives me a sense of 
0.562 
0.629 
0.598 
Naming of the factor 1: status security 
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The first factor is defined by seven items. The colour coding reflects the origin 
allocation to the factor, the factor is shown to be a combination of the items 
assigned for the original nominated factor. At this level, it illustrates a 
complexity of the identity portrait of education engineers. At a deeper level, 
the seven items, however, could be seen as a reflection of status security. 
The interpretations of this factor are informed by: first, the two items with the 
highest factor loading introduced the sense of status (g11d = 0.685) and 
security (q4m = 0.629); second, crossover of the rest of the items; the sense 
of status and security has been expressed. For example, there was an 
expression of I am the one to 'keep it professional' and that 'knowledge gives 
me a sense of security'. Given this strong sense of status and security closely 
tied together within this factor, the factor is termed as 'status security'. This is 
a very interesting finding which brings out the sense of status security 
associated with knowledge. Such a portrait of identity structure uncovers the 
psychological state of education engineers which is of complexity and status 
security 
Factor 2 
Eigenvalue: 2.020 
Variance: 12.624 
Identification of factors: 
Q4e. I am the sort of person who believes that theory is 0. 
pointless without practical application. 
Q Q4d. I do not like to start the job unless I can see the practical 0.750 
application. 
Q4o. I believe there is no point in doing research unless there 0.695 
is an output. 
Naming of the tactor 1: utility 
Factor 2 comprises three items with high factor loadings (0.821,0.750 and 
0.695 respectively) referring to utility of knowledge, which is in line with the 
proposed factor 4- utility of knowledge. The items expressed a strong sense 
of utility and practicability. To this end, this factor is termed as `utility'. It is 
identical to factor 3 for the industry sample. 
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Factor 3 
Eigenvalue: 2.000 
Variance: 12.501 % 
Identification of factors: 
Chapter IV Findings I The Identity of Engineers 
Factor 36 Q4k. I am the sort of person who takes work home with them. 0.804 
Q4g. I am the sort of person who thinks about work wherever I 0.796 
am. 
Na. I am the sort of person who puts work before everything. 10.736 
Naming of the factor 3: Work centrality 
Three high factor loadings (0.804,0.796 and 0.736) identified with factor 3. It 
shows a straightforward work centrality which is in line with the nominated 
factor 'work centrality'. Given the clarity and distinctiveness the factor 3 has 
received, work centrality therefore labelled for factor 3. 
Factor 4 
Eigenvalue: 1.646 
Variance: 10.287% 
Identification of factors: 
Factor 40 Q4t. I believe there is no room for the Lone Ranger. 0.797 
Q4h. I believe questions today are too big for individuals: 0.769 
cooperative effort is the only way forward. 
Naming of the factor 4: Cooperativeness 
Two items with high loadings 0.797 and 0.769 on factor 4 are related to a 
sense of cooperativeness. It revealed a portrait of that sense of conflict 
between an individual's intention of keeping the distinctiveness of self identity 
but accepting the fact that the only way of moving forward is by cooperative 
effort. Therefore the factor is termed as 'cooperativeness'. 
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4.9.2.2 Summary 
The factor structure of the analysis appears to be clear. The findings suggest 
that four factors contribute to an overall portrait of professional education 
identity structure; these four factors are: status security, utility, work 
centrality and cooperativeness. Perhaps surprisingly, status security 
appears very strong. 
The reproduced factor structure of the education engineers sample is 
summarised in Figure 4.15. 
Identity Factor Structure 
of Education Sample 
Factor I Factor 2 Factor 3 Factor 4 
Status security Utility Work centrality Cooperativeness 
Figure 4.15 
Identity factor structure of education sample 
4.10 Confirmatory Factor Analysis through SEM 
Given the clear identity structure that the education sample has found (see 
reproduced Table 4.11), in order to confirm the findings of the exploratory 
factors discussed in 4.6.2, SEM is used to check the performance of 
goodnenss fit to the data of the education identity model. 
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Table 4.11 
Chapter IV Findings I The Identity of Engineers 
Exploratory factor analysis of education sample, extracting four factors 
Factor 1 Factor 2 Factor 3 Factor 4 
q4y 0.605 
q4x 0.606 
q 11 d 0.685 
q 11 e 0.509 
q4n 0.562 
q4m 0.629 
q4j 0.598 
q4e 0.821 
q4d 0.750 
q4o 0.695 
q4k 0.804 
q49 0.796 
q4a 0.736 
q4t 0.797 
a4h 0.769 
Note: Table displays rotated factor loadings, with values < 0.4 suppressed. 
4.10.1 Analysis Rules for SEM Rule for Concerting 6 to 4 
This is based on the items within the refined identity structure model of the 
overall sample, and the factor structure which was reproduced in section 
4.9.2.1, resulting 15 items and 4 factors. The goodness of fit of the model is 
therefore preceded. 
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4.10.2 Goodness of Fit of the Model 
Figure 4.16 shows the structural equation model of the education engineers: 
. 43 
Education Identity Structure Nbdel 
. 12 
wax 
centrality 
24 
- e6 ý 
44 
i 
4 q4y e1I 
. 45 
gl q4x ý e2) 
. 
36 
V, g1 1d 
.,. 
!. e3) 
)c . 
12 
. 
23 
4 
q4j 
, 14 
e7 j 
. 53 
q4e e8 , IV 
. 
51 
q4d e9 
. 
59 
. 
35 
q4o e16 
. 
40 
34 q4k 
4 ell 
. 50 
º1g49 '4 e12 
. 
70 
. 
49 
q4a e13 
. 
26[ 
. 
34 
. 
581 q4t 14 e14 
tCooperativeness 
70 50 
q4h `0 e15 
Figure 4.16 
Education identity structure model 
Standardised coefficients for the education sample identity structure model. Latent 
constructs are shown in rectangles. All coefficients are significant at p<0.001. 
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Figure 4.16 highlights the strong interrelationship between 'utility' and 
'cooperativeness' with the highest inter-correlations value (r = 0.50), and a 
high inter-correlations value (r = 0.47) between 'status security' and 'utility'. 
Academics appear to cooperate around practical, useful projects. As is 
illustrated in Figure 4.16, five questions appeared to have high standardised 
regression weights at over 0.70, which suggest the related factor is highly 
identified by these questions. A summary of the questions are recapped here: 
'Utility': 
q4e. I am the sort of person who believes that theory is pointless without 
practical application (0.73). 
q4d. I do not like to start the job unless I can see the practical application 
(0.71). 
'Work centrality': 
q4g. I am the sort of person who thinks about work wherever I am (0.71). 
q4a. I am the sort of person who puts work before everything (0.70). 
'Cooperativeness': 
q4h. I believe questions today are too big for individuals: cooperative effort is 
the only way forward (0.70). 
The high standardised regression weights of the four factors are an indication 
of support for the findings of the education identity factor structure. Table 4.12 
displays the fit statistics and recommended values for the education 
engineers' identity structure model. 
Table 4.12 
Fit statistics and recommended values for education identity structure model 
Fit statistics Recommended values Value 
(Hair et al. 1998) 
X (d. f. ) Non-significant 182.531 (84)*** 
CMIN/D. F. Between 2 to 5 2.173 
IFI Close to 1 0.908 
NFI Close to 1 0.842 
RFI Close to 1 0.774 
TLI Close to 1 0.864 
CFI Close to 1 0.905 
RMSEA <0.08 0.059 
IFI, incremental fit index; NFI, Normed fit index; RFI, relative fit index; TLI, Tucker- 
Lewis coefficient; CFI, comparative fit index; RMSEA, root mean square error of 
approximation. ***p<0.001. 
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Fit measure indicated a weak but acceptable fit (see Table 4.12): RMSEA 
0.059, IFI and CFI appeared to be very good fit as the values close to 1. NF1, 
TLI and RFI are followed by acceptable values. The findings of SEM support 
the education identity structure model. 
4.10.3 Summary 
This section has analysed the findings of the education sample that is firstly 
on the factor structure; secondly on the SEM. The findings found a four factor 
structure of education identity structure. The findings are supported by both 
exploratory factor analyses using varimax rotation and fit statistics through 
SEM. 
The education sample seemed to be a very interesting group. The factor 
'status security' has expressed as a strong portrait within this sample group. 
The fact that seven items loaded to this same factor is an interesting finding 
alone. It revealed the complexity and the tension within education identity 
structure. For example, on the one hand, a strong sense of 'I want to play an 
active part in keeping it professional' which underlines a psychological state of 
the professionals in how self and professional should be; on the other hand, a 
strong desire of 'knowledge needs to be protected', as 'it gives me a sense of 
security' uncovered a security need within the education engineers. What is 
interesting about these expressed meanings here, is that it has formed a 
series of sources for tensions between professional. Bear in mind, the identity 
structure presented here is a cognitive structure. Following this line, the study 
suggests that these items are the components and the conditions to this 
cognitive structure. In reality, if any of these conditions appeared to be 
unfitting with the identity structure, then consequently, tension will be 
produced. 
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4.11 Factor Structure of the Research Engineers 
4.11.1 Introduction and Sample 
In this section, the analysis carries on to search for an identity structure of the 
research engineers. The rationale here was that those undertaking research 
would possibly have a stronger sense of the exclusivity of their knowledge 
than those doing other forms of engineering. The sequence of the analysis 
begins by analysing the research engineers sample, then to the structure 
equation modelling of the factor structure. The sample used for this analysis 
which is presented in the section is solely research engineers (N = 602). 
4.11.2 Factor Structure of the Sample 
4.11.2.1 Interpretation 
This section presents the findings that derived from the refined factor structure 
of overall sample. The findings present an overall identity portrait of research 
engineers. Each factor represents a clear but partial portrait of professional 
identity. The extracted factors and the related eigenvalues, the variance 
accounted for, and percentage of the factors is illustrated in Table 4.13. 
Table 4.13 
Eigenvalue and variance of research factor structure 
FACTOR EIGENVALUE % OF VARIANCE CUMULATIVE % 
Factor 1 2.433 15.208 15.208 
Factor 2 2.086 13.039 28.247 
Factor 3 1.898 11.863 40.110 
Factor 4 1.704 10.651 50.761 
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The variance accounted for is 50.761% which indicates that there is 49% 
variance that is not explained. A slight decrease is total cumulative variance 
presented within this sample compared to the overall sample (53.991%). An 
overview of the exploratory factor analysis is provided in Table 4.14. 
Table 4.14 
Refined exploratory factor analysis of research sample, extracting four factors 
Factor 1 Factor 2 Factor 3 Factor 4 
q4y 0.586 
q4x 0.590 0.439 
g11d 0.614 
qlle 0.447 
q4k 0.824 
q4g 0.829 
q4a 0.749 
q4e 0.758 
q4d 0.620 
q 11 i 0.478 
q4o 0.660 
q4n 0.576 0.410 
q4m 0.592 
q4j 0.628 
q4t 0.640 
a4h 0.686 
Note: Table displays rotated factor loadings, with refined 16 statements, and with 
values < 0.40 suppressed. 
Table 4.14 displays four factors which were extracted within the research 
sample. This required some of the factors to be renamed. 
Factor I 
Eigenvalue: 2.433 
Variance: 15.208% 
Identification of factors: 
Factor 1* Q4y. If I join an association I will want to play an active part in 0.586 
keeping it professional. 
f Q4x. I am the sort of person who gets a sense of belonging 0.590 
through association with other professionals. 
O Q11d. It is important to me to be an acknowledged expert. 0.614 
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Q1 Ile. I am the sort of person who believes I have a 0.447 
responsibility to inform the general public about my 
work. 
0.576 
Q4n. I am the sort of person who believes that intellectual 
achievement and career success go hand in hand. 
0.592 
Q4m. I believe knowledge has to be protected and sustained 
by professional authority. 
0.628 
Q4j. I feel my level of knowledge gives me a sense of 
Naming of the factor 1: Status security 
The first factor is defined by seven items reflecting status security. It 
resembles the factor identify in the education sample. The colour coded items 
with its high variations assigned to the factors, indicate a complexity of 
research engineers' identity. The highest loading (q4j = 0.628) strongly 
reflecting upon that knowledge as a status give the importance of having a 
sense of security. This is a very interesting aspect of identity structure within 
the research engineers' identity. Such a sense of status security is further 
highlighted by q1 1d with a second highest factor loadings 0.614, and revealed 
as a central theme by the rest of the comprised items. Therefore, 'status 
security' is labelled as a factor of research engineers' identity structure. 
Factor 2 
Eigenvalue: 2.086 
Variance: 13.039 
Identification of factors: 
Factor 2' Q4k. I am the sort of person who takes work home with them. 0.824 
Q4g. I am the sort of person who thinks about work wherever I 0.829 
am. 
Q4a. I am the sort of person who puts work before everything. 10.749 
Naming of the factor z: vvonc centrality 
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Factor 2 comprises three items with high factor loadings (0.824,0.829 and 
0.749 respectively) referring to work that is central to how research engineers 
see themselves. It is clearly in line with the nominated factor 1- work 
centrality. Therefore, this factor is termed as `work centrality'. 
Factor 3 
Eigenvalue: 1.898 
Variance: 11.863% 
Identification of factors: 
Factor 20 Q4e. I am the sort of person who believes that theory is 10.758 
pointless without practical application. 
Q Q4d. I do not like to start the job unless I can see the practical 0.620 
application. 
Q4o. I believe there is no point in doing research unless there 0.660 
is an output. 
Q4n. I am the sort of person who believes that intellectual 0.410 
achievement and career success go hand in hand. 
Naming of the factor 3: Utility value of knowledge 
Factor 3 is defined by four items assigned with three fairly high factor loadings 
(0.758,0.620, and 0.660 respectively) and one surprisingly low factor loading 
0.410 on item q4n. The colour coding illustrated that the three high loading 
items are in line with the nominated factor 4 which reflected the utility of 
knowledge. 
While there is a strong sense of utility character shown within the factor, a 
utility value of knowledge was expressed to be an element. Utility value of 
knowledge is therefore termed in representing a portrait of research 
engineers' identity. 
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Factor 4 
Eigenvalue: 1.704 
Variance: 10.651 % 
Identification of factors: 
Chapter IV Findings I The Identity of Engineers 
Factor 40 Q4x. I am the sort of person who gets a sense of belonging 0.439 
through association with other professionals 
Q Q11 i. I take on researchers only with the recommendation of 0.478 
people I know. 
Q4t. I believe there is no room for the Lone Ranger. 10.640 
ýI Q4h. I believe questions today are too big for individuals: 0.686 
cooperative effort is the only way forward. 
Naming of the factor 4: Cooperativeness 
For research engineers, factor 4 comprised first, by two items with highest 
loadings 0.686 (q4h) and 0.640 (q4t) suggesting a sense of cooperativeness. 
Second, q4x reinforced the sense of groupness by highlighting a `sense of 
belonging' which comes 'through association with other professionals'. 
Another interesting character of this factor appeared to be a sense of conflict 
between individuals' intention of the 'wanting to belong', which is in keeping 
with the distinctiveness of self identity but 'have to' accept the fact that the 
only way of moving forward is by cooperative effort. Therefore the factor is 
termed 'cooperativeness'. 
4.11.2.2 Summary 
Essentially, the four factors are in line with the proposed four factor structure. 
The identity structure of the research sample is found to be in four factors, 
which are illustrated in Figure 4.17. 
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Figure 4.17 
Identity factor structure of research sample 
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The factors were named based on the statistical values of the items 
comprised to each factor, and the meanings highlighted. The most interesting 
findings lie in `status security'. The study did not expect to find status nor 
security to be a strong factor of research sample. The implication of such a 
finding is interesting in reflecting upon the research engineers, that 'status 
security' may play an activate role in their professional identity. Overall the 
factors were surprisingly weak with fairly low loadings and boundaries difficult 
to interpret. 
4.12 Confirmatory Factor Analysis through SEM 
Given the relatively clear identity structure that the research sample has found, 
in order to confirm the findings of the exploratory factors discussed in 4.8.2, 
SEM is used to check the performance of goodnenss fit of the education 
identity structure model. 
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4.12.1 Analysis Rules for SEM Rule for Concerting 6 to 4 
This is based on the items within the refined identity structure model of the 
overall sample, and the factor structure that was reproduced in section 4.8.2, 
resulting 16 items and 4 factors. 
Table 4.14 reproduced here shows the factor loadings of the exploratory 
factor structure, highlighting the cross loaded item q4x in the shaded area. 
For a better SEM on research engineers, it was decided to delete the lowest 
factor loading of the item q4x. On this basis, the goodness of fit of the model 
is therefore preceded. 
Table 4.14 
Refined exploratory factor analysis of research sample, extracting four factors 
Factor 1 Factor 2 Factor 3 Factor 4 
q4y 0.586 
q4x 0.590 0.439 
g11d 0.614 
q 11 e 0.447 
q4k 0.824 
q4g 0.829 
q4a 0.749 
q4e 0.758 
q4d 0.620 
q 11 i 0.478 
q4o 0.660 
q4n 0.576 0.410 
q4m 0.592 
q4j 0.628 
q4t 0.640 
a4h 0.686 
Note: Table displays rotated factor loadings, with refined 16 statements, and with 
values < 0.40 suppressed. 
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4.12.2 Goodness of Fit of the Model 
Figure 4.18 illustrates the SEM of research engineers' identity structure model 
. 44 
'd q4y 
S- - e1 
Research Engineer Identity Structure Nbdel 
. 45 
. 
67 
4, q4x 
I0 
e2) 
. 67 . 
25 
V7 g11d j'4 e3) 13 
seStatus curity ---ý7 _ql 
is ie 
'1 -7 
. 
4#1 q4n e5ý 
419 
q4m e61 
. 
17 
331, 
q4, ý' e7; 
54 
. 45 
. 41 . 
67 4f q4k 1 -4- ee 
Work 
76 . 58 
centrality 
~, q49 ý46 -- e9 
. 68 
. 
46 
q4a ýý- e1t 
06, 
. 51 
t, q4e T e11 
. 
71 
40 
- 63 i q4d -. 6 e12 151 Uti iow äd9 o f' 
. 
53 . 
28 Iqle 
q4o H ße13 
. 13 
. 37 
g11i I14 e14 
. 57 . 
33 
Doperativeness º q4t e15 
. 55 
. 
31 
q4h 
I14 
e1¬ 
Figure 4.18 
Research engineers' identity structure model 
Standardised coefficients for the research sample identity structure model. Latent 
constructs are shown in rectangles. All coefficients are significant at p<0.001. 
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Some interesting patterns of the relationship between the factors are 
highlighted by the high intercorrelations presented in Figure 4.18. Factor 
'utility value of knowledge' and 'cooperativeness' (r = 0.60); as well as `status 
security' and 'cooperativeness' (r = 0.54). 
It should be noted that standardised regression weights presented in Figure 
4.18, show items q4g and q4e are highly identified with the assigned factors at 
a level of over 0.70. These questions are recapped here: 
'Work centrality': q4g. I am the sort of person who puts work before everything 
(0.76). 'Utility value of knowledge': q4e. I am the sort of person who believes 
that theory is pointless without practical application (0.71). These imply that 
these items are highly representing the assigned factors. 
Table 4.15 displays the results of the fit statistics for research engineers' 
identity structure model. It also illustrates the recommended values of fit 
statistics. 
Table 4.15 
Fit statistics and recommended values for research identity structure model 
Fit statistics Recommended values 
(Hair et al. 1998) 
Value 
X2 (d. f. ) Non-significant 52 (54)*** 
CMIN/D. F. Between 2 to 5 3.067 
IFI Close to 1 0.837 
NFI Close to 1 0.774 
RFI Close to 1 0.884 
TLI Close to 1 0.836 
CFI Close to 1 0.882 
RMSEA <0.08 0.059 
IFI, incremental fit index; NFI, Normed fit index; RFI, relative fit index; TLI, Tucker- 
Lewis coefficient; CFI, comparative fit index; RMSEA, root mean square error of 
approximation. ***p<0.001. 
Fit measure indicated acceptable fit (see Table 4.15): RMSEA 0.059, IFI and 
CFI appeared to be very good fit as the values close to 1. NF1, TLI and RFI 
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are followed by acceptable values. The findings of SEM support the research 
identity structure model. 
4.12.3 Summary 
The findings found a four factor structure of research engineer identity 
structure, which are; 'status security', 'work centrality', 'utility value of 
knowledge' and 'cooperativeness'. The findings are supported by both 
exploratory factor analyses using varimax rotation and fit statistics through 
SEM. 
The findings highlighted a conspicuous aspect of the research engineer 
sample, that is, 'status security'. Although the study did not set out to find 
'status', it re-emerged, however, in the findings. Also, the study did not expect 
to find 'security': it rather derived as a surprise finding of the study. Yet the 
fact that seven items were loaded to this same factor is an interesting finding 
alone. 
4.13 Factor Structure of the Non-Research Engineers 
4.13.1 Introduction and Sample 
In this section, the analysis carries on to search for an identity structure of the 
non-research engineers. The sequence of the analysis is begins by analysing 
the factor structure of the non-research engineers sample, then to the 
structure equation modelling of the factor structure. The sample used for this 
analysis which was presented in the section is purely using a non-research 
engineer sample (N = 408). 
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4.13.2 Factor Structure of the Sample 
4.13.2.1 Interpretation 
This section presents the findings that derived from the refined factor structure 
of the overall sample. The findings present an overall identity portrait of non- 
research engineers. Each factor represents a clear but partial portrait of 
professional identity. The extracted factors and the related eigenvalues, the 
variance accounted for, and percentage of the factors is illustrated in Table 
4.16. 
Table 4.16 
Eigenvalue and variance of non-research factor structure 
FACTOR EIGENVALUE % OF VARIANCE CUMULATIVE % 
Factor 1 2.040 13.599 13.599 
Factor 2 1.971 13.140 26.739 
Factor 3 1.655 11.032 37.772 
Factor 4 1.524 10.159 47.931 
Factor 5 1.373 9.152 57.083 
The variance accounted for is 57.083% which indicates that there is a 42% 
variance is not explained. There is a considerable increase of total cumulative 
variance presented within this sample compared to the overall sample 
(53.991 %). An overview of the exploratory factor analysis is provided in Table 
4.17. 
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Table 4.17 
Exploratory factor analysis of non-research sample, extracting five factors 
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
q4y 0.792 
q4x 0.744 
glle 0.593 
q 11 d 0.568 
q4k 0.808 
q4g 0.789 
q4a 0.761 
q4e 0.812 
q4o 0.697 
q4d 0.632 
q4m 0.717 
q4n 0.678 
q4j 0.638 
q4t 0.799 
q4h 0.793 
Table displays rotated factor loadings, and with values < 0.40 suppressed. 
Table 4.17 illustrates five factors which were extracted within non-research 
sample group. This required some of the factors to be renamed. 
Factor 1 
Eigenvalue: 2.040 
Variance: 13.599% 
Identification of factors: 
1O Q4y. If I join an association I will want to play an active part in 0.792 
keeping it professional. 
D Q4x. I am the sort of person who gets a sense of belonging 0.744 
through association with other professionals. 
Q11e. I am the sort of person who believes I have a 0.593 
responsibility to inform the general public about my 
work. 0.568 
p Q11d. It is important to me to bean acknowledged expert. 
J minn of the factor 1: Status 
For non-research engineers, the first factor is defined by four items reflecting 
'status': the ways of, first, the high factor loadings q4y (0.792) and q4x (0.744) 
that introduced the theme of this factor - status and second, g1 1d (0.568) and 
g1le (0.593) further revealed status as a cognitive condition of how 
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professionals define themselves. `Status' is therefore termed as the name of 
the factor. In other words, 'status' represents a cognitive identity portrait for 
non-research engineers. 
Factor 2 
Eigenvalue: 1.971 
Variance: 13.140 
Identification of factors: 
Factor 2d Q4k. I am the sort of person who takes work home with them. 0.808 
Q4g. I am the sort of person who thinks about work wherever I 0.789 
am. 
Q4a. I am the sort of person who puts work before everything. 10.761 
Namina of the factor 2: Work centrality 
Factor 2 comprises three items with high factor loadings (0.808,0.789 and 
0.761 respectively) referring to work centrality, which is clearly in line with the 
proposed factor 1- work centrality. Therefore, this factor is termed as 'work 
centrality'. 
Factor 3 
Eigenvalue: 1.655 
Variance: 11.032% 
Identification of factors: 
Q Q4e. I am the sort of person who believes that theory is 0.812 
pointless without practical application. 
Q Q4o. I believe there is no point in doing research unless there 0.697 
is an output. 
0 Q4d. I do not like to start the job unless I can see the practical 0.632 
application. 
Naming or the factor o: utility 
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Factor 3 is defined by three items assigned with three fairly high factor 
loadings (0.812,0.697, and 0.632 respectively). The colour coding clearly 
illustrated that the three items are in line with the nominated factor 4 'utility of 
knowledge'. However, these items show a strong practical character of the 
factor 3 for non-research sample, which reflect `utility' as adopted as the name 
of factor 3. 
Factor 4 
Eigenvalue: 1.524 
Variance: 10.159% 
Identification of factors: 
Factor 4, Q4m. I believe knowledge has to be protected and sustained by 0.717 
professional authority. 
Q4n. I am the sort of person who believes that intellectual 0.678 
achievement and career success go hand in hand 
I feel my level of knowledge gives me a sense of security. 10.638 
Naming of the factor 4: Knowledge security 
Factor 4 is defined by three items assigned. The portrait of this factor 
expressed a mixture of a strong sense of knowledge that can bring security 
and success. Therefore this factor is termed 'knowledge security'. 
Factor 5 
Eigenvalue: 1.373 
Variance: 9.152% 
Identification of factors: 
Factor 4 Q4t. I believe there is no room for the Lone Ranger. 0.799 
Q Q4h. I believe questions today are too big for individuals: 0.793 
cooperative effort is the only way forward. 
Naming of the tactor o: cooperativeness 
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Two items with very high loadings 0.799 and 0.793 on factor 5 are related to 
sense of cooperativeness. The items revealed a portrait of that sense of 
conflict between an individual's intention in keeping the distinctiveness of self 
identity but accepting the fact that the only way of moving forward is by 
cooperative effort. Therefore the factor is termed 'cooperativeness'. 
4.13.2.2 Summary 
This section presented the results of factor structure of a non-research sample 
-a five factor structure. Figure 4.19 illustrates this factor structure. 
Figure 4.19 
Identity factor structure of non-research sample 
Contrary to the research sample, the findings show that 'status' represents the 
'big' factor of the non-research sample. Note that 'security' has moved away 
from 'status' to knowledge. In terms of the factor structure as a whole, the 
present factor structure shows its similarity to refined overall sample and 
industry group (see Figure 4.11 and Figure 4.13). 
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4.14 Confirmatory Factor Analysis through SEM 
Given the relatively clear identity structure that the research sample has found 
(see reproduced Table 4.17), in order to confirm the findings of the exploratory 
factors discussed in 4.13.2, SEM is used to examine the performance of 
goodnenss fit of the identity structure model of the non-research engineer. 
Table 4.17 
Exploratory factor analysis of non-research sample, extracting five factors 
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
q4y 0.792 
q4x 0.744 
g11e 0.593 
q 11 d 0.568 
q4k 0.808 
q4g 0.789 
q4a 0.761 
q4e 0.812 
q4o 0.697 
q4d 0.632 
q4m 0.717 
q4n 0.678 
q4j 0.638 
q4t 0.799 
a4h 0.793 
Note: Table displays rotated factor loadings, and with values < 0.40 suppressed 
4.14.1 Analysis Rules for SEM Rule for Concerting 6 to 5 
This is based on the items within the refined identity structure model of the 
overall sample and the factor structure; these were reproduced in section 
4.13.2, resulting 15 items and 5 factors. On this basis, the goodness of fit of 
the model is preceded. 
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4.14.2 Goodness of Fit of the Model 
Figure 4.20 displays identity structure model for non-research engineers 
Non-Research Engineer Identity Structure Model 
54 
. 
74 q4i --ay 
. 
66 44 
Status 
q4x 
] -e2' 
. 
4ý 
22 2 
19 
36ý g11 
dýý ä 
38 
. 
61 ., q4k; 4 
Výbrk ;-- . 
77 so '. 26 centrality--ý 
. 
66ý'94911 _l@ý6 
44 
\& 
q4a 
. 49 58 
. 
76 r q4e '- - -@ 
61, . 46 21 
19 Utility . 
49"' q4o es 34 % .,. 
23 
23 
. 
48 T g4mj40 01i 
. 
64 41 
nowledge,, 
.4r 
g4nj -612 
secun, 17 
g' 
q41 I-. 16 -613 
31 
N 
. 
56 
r g4t1 04 
6Cooperativenes6 
. 
63 
39 
Mbý q4h 1 ®15 
Figure 4.20 
Identity structure model of non-research sample 
Standardised coefficients for the non-research sample identity structure model. 
Latent constructs are shown in rectangles. All coefficients are significant at p<0.001. 
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In Figure 4.20, some interesting patterns of the factor's inter-relationships are 
explained by the values of the intercorrelations. For instance, 'status' and 
'knowledge security' (r = 0.49); and 'knowledge security' and cooperativeness' 
revealed a relatively strong relationship (r = 0.43). 
In addition, three questions resulted in a high standardised regression weights 
at over 0.70. It indicates that these questions are highly identified by these 
questions. The questions are: 
'status': 
q4y. If I join an association I will want to play an active part in keeping it 
professional (0.74). 
`work centrality': 
q4g. I am the sort of person who thinks about work wherever I am (0.77). 
'utility': 
q4e. I am the sort of person who believes that theory is pointless without 
practical application (0.76). 
Table 4.18 displays the fit statistics of the non-research sample, and 
recommended values for the identity structural model. 
Table 4.18 
Fit statistics and recommended values for non-research identity structure 
model 
Fit statistics Recommended values 
(Hair et al. 1998) 
Value 
X (d. f. ) Non-significant 122.066 (80) 
CMIN/D. F. Between 2 to 5 1.526 
IFI Close to 1 0.953 
NFI Close to 1 0.875 
RFI Close to 1 0.813 
TLI Close to 1 0.927 
CFI Close to 1 0.951 
RMSEA <0.08 0.036 
IFI1incremental fit index; NFI, Normed fit index; RFI, relative fit index; TLI, Tucker- 
Lewis coefficient; CFI, comparative fit index; RMSEA, root mean square error of 
approximation. ***p<0.001. 
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Fit measure indicated well accepted fit values (see Table 4.18): RMSEA 0.036, 
IFI, CFI, TLI appeared to be greater than 0.9 and close to 1 indicating a very 
good fit. NFI and RFI are followed by acceptable values. The findings of 
SEM support the non-research identity structure model. 
4.14.3 Summary 
This section has analysed the findings of the non-research engineer sample 
that are firstly on the factor structure; secondly on the SEM. The findings 
found a five factor structure of non-research engineers' identity structure. The 
findings are supported by both exploratory factor analyses using varimax 
rotation and fit statistics through SEM. 
'Knowledge security' was found to be the most revealing findings within the 
non-research engineer sample. The study did not expect to find that `security' 
plays a part in constructing the professional identity of non-research engineers. 
It is an interesting contrast that knowledge security appeared to be important 
for a group of engineers who are not involved with research. Such a finding 
raises an interesting issue in the study of understanding professional identities. 
To an extent, it is a further illustration of identity complexity. 
The findings show the 'shift' from status security factor to status between 
education samples to non-research samples indicating an interesting finding. 
It suggests some commonality between the two samples as well as the 
differences that differentiate the educationalists and the non-research people. 
In many respects the portrait of non-research engineers is stronger and 
clearer than that for research activity engineers. This is a surprise. 
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CHAPTER V 
FINDINGS II ANALYSIS 
OF WILLINGNESS INDICATORS 
5.1 Introduction and Objectives 
The primary assumption of the theoretical arguments was that the study 
cannot assume that 'willingness' is a holistic concept that can be captured by 
a uni-dimensional measurement. What the methodology measures is that 
willingness has a direction and that the indicators used will display that 
direction. The assumption is that the distances between the indicators will 
have an association with the factor structure of identity. From this background 
it follows that the findings will be presented in two parts: 
a) The performance of the indicators 
The sequence of the findings is that they begin with the distribution of the 
indicators by the total sample. This is then compared to the distribution in 
each sample. From here the analysis moved to the performance of each 
indicator. The distribution of the indicators by each sample can be found in 
Appendix 16. 
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b) The association between identity factors and the indicators 
In this section the factors that identify each sample are correlated and 
regressed with the distance measure of the indicator found in each sample 
(Appendix 16). 
5.2 Description of the Willingness Indicator 
It is evident that in the literature of willingness, the concept of willingness was 
rarely being defined nor a clear definition given (see Chapter II - literature 
review). In this study, exploratory factor analysis has confirmed that there is 
no holistic concept that captures willingness. See Appendix 17 for the 
evidence. It is for this reason that the study has treated eight willingness 
statements all independent and measuring as indicators of direction. 
5.3 Descriptive Statistics on Willingness 
The presentations consist of two parts: 
i. The overall sample performance 
ii. The distribution of willingness indicators across the samples. 
5.3.1 The Overall Sample Performance of the Indicators 
Figure 5.1 displays the comparative position of the eight indicators on all the 
sample groups. In Figure 5.1 the vertical analysis represents a standardised 
distance measure based on Green's successive categories. The higher the 
number the more positive willingness towards disclosing knowledge. The 
lower the number the less positive willingness towards disclosing knowledge. 
What is interesting to note is which indicator remains stable across the 
samples and which change their position radically. 
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Figure 5.1 
The overall performance 
34 
5 
In terms of the overall sample, indicator 3 'if I had legal guarantees and 
permissions' and indicator 7 `if I would receive new knowledge in exchange' 
are the items with most proximity toward positive willingness to disclose 
knowledge. 
Indicator 2 follows these `If I could trust my colleagues'. A mixture of the 
structural, the human and the mixture of the structural, the human and the 
reciprocal form the lead position. However, these three indicators appear to 
vary between education and industry in the sub-groups. Similar variation can 
be seen in the least rated indicator 6 'if it would make me well known' which 
suggests the least positive willingness toward disclose knowledge. This 
indicator is a more positive indicator for educationalists than for industry 
people. Although there is broad agreement about the relative position of the 
items there is an underlying pattern of difference between education and 
industry and between doing research and not doing research. Unsurprisingly 
there is a falling away of all ratings in the older age group. 
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The overall performance of the willingness indicators illustrate a clear distance 
between each indicator, and highlighted some interesting variations from the 
overall sample to the industry and education samples, and between research 
and non-research sample. Such variations between these samples were 
found in identity structures. These similarities in variation patterns have 
raised a question which suggests some connections between the samples in 
willingness to identity structures. Therefore, in the next stage of the analysis, 
the study will focus on the willingness indicators in five sample groups, which 
are overall sample, industry sample, education sample, research sample and 
non-research engineering sample groups. It will assess each indicator 
statement in terms of the distribution of scores: a narrow distribution indicating 
that the rate of change of the item across the samples is small and a wide 
distribution indicating that there is a greater difference in its importance. 
5.3.2 The Distribution of Eight Willingness indicators 
This is essentially a singular way of looking at the performance of the 
indicators to Figure 5.1 but one which magnifies the change. 
In analysing this singular data two aspects are relevant: 
1) Its rating on the scale of influence. 
2) Its distribution which will be narrow and wide. 
These two aspects of the singular data analysis can be represented 
diagrammatically: 
(1) Influential Positive Influential Least Positive 
Across All Samples - Across All Samples - (2) 
Narrow it is positive and does not change It is not strongly positive 
Wide It is positive but It is not strongly positive but 
variable by sample variable by sample 
Figure 5.2 
Two aspects of the singular data analysis 
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Figure 5.3 displays the distribution of willingness indicator 1 across all 
samples. 
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Figure 5.3 
Willingness indicator 1 performances 
The distribution of willingness indicator 1 shows a narrow distribution across 
all sample groups. It indicates a small rate of change of the indicator 1 'if 
there were no competition', in other words, there is a small difference in terms 
of indicator 1 in all sample groups. 
In terms of the interval score, willingness indicator 1 has the most proximity 
(interval score = 1.11) toward positive willingness in the case of research 
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engineers. It implies that for research engineers, `if there were no competition' 
they would be highly likely to have a positive willingness to disclose 
knowledge. By contrast, this indicator appeared to be the least positive 
willingness indicator (interval score = 1.02) for non-research engineers toward 
disclose knowledge. It seems that the willingness condition `no competition' is 
a positive indicator for research engineers and it is less so for the non- 
research engineers. 
Overall, the willingness indicator 1 has small variations across the five sample 
groups in terms of its willingness indication towards most positive or least 
positive willingness to disclose knowledge. 
Willingness indicator 2 
Figure 5.4 illustrates the distribution of the willingness indicator 2. 
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Figure 5.4 
Willingness indicator 2 performances 
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This is a fairly strong indicator. Differing to the indicator 1, the willingness 
indicator 2 resulted in a wider distribution across the sample groups 
suggesting that there is a difference in the proximity of 'if I could trust my 
colleagues' towards their willingness to disclose knowledge. In particular, it is 
the difference revealed between the industry sample and the education 
sample, and between research and non-research engineers. 
The interval scores therefore provide a detailed indication for understanding 
such differences between the groups presented in Figure 5.4. For example, 
the highest interval score 1.37 was demonstrated by educational engineers, 
which suggests that this indicator has a more positive indication to this sample 
group compared to the rest of the sample groups. Highlighted by the lowest 
interval score 1.19, it is apparent that for industry engineers, the willingness 
indicator 2 has a smaller proximity towards a positive willingness to disclose 
their knowledge. Interestingly, resulting in a same interval score of 1.19, the 
non-research engineers revealed the same view in terms of indicator 2 'if I 
could trust my colleagues'. 
Note the overall position of this indicator on the vertical scale demonstrated 
that willingness indicator 2 'if I would trust my colleagues' has a higher 
proximity for all engineers sample groups toward disclosing their knowledge. 
The implication of this finding highlights the issue of trust is still in play; such 
an issue matters to individual engineers. The role of this indicator thus serves 
as a condition to whether the professional engineers are willing to disclose 
their knowledge. In other words, if this condition is satisfied (trust is found 
between the two parties), it is highly likely to produce a positive willingness to 
disclose knowledge. 
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Figure 5.5 shows the distribution of willingness indicator 3 across five sample 
groups 
1.60 
1.50 
1.40 
1.30 
1.20 
1.10 
1.00 
090 
0.80 
0.70 
0.60 
0.50 
Overall Sample Industry Overall Education Overall Research Non-Research 
1.47 1.47 
. 43 S3 [1.4 
1.32 
W3: If I had legal guarantees and permissions 
Figure 5.5 
Willingness indicator 3 performances 
This is a very strong indicator and fairly consistent across samples. An 
interesting scenario is illustrated in Figure 5.5, that all the sample groups are 
positioned on the vertical scale of high proximity toward a positive willingness 
to disclose knowledge. Nevertheless, there is only a small difference between 
research and non-research group in terms of the willingness indicator 3 'if I 
had legal guarantees and permissions' whereas for industry engineers and 
educationalists, indicator 3 appeared to be contrary, that is, highlighted in the 
wide distribution which shown in Figure 5.5. 
207 
YingFei Gao Chapter V Findings 11 Analysis of Willingness Indicators 
The implication of this willingness indicator is thus clear: it is a condition when 
fulfilled will lead to a positive willingness toward disclosing professional 
engineers' knowledge. In particular, its high proximity indication lies in 
industry engineers (interval score = 1.47) and non-research engineers 
(interval score = 1.47). 
Willingness indicator 4 
Figure 5.6 shows the distribution of willingness indicator 4 across five sample 
groups. 
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Figure 5.6 
Willingness indicator 4 performances 
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This is not a strong indicator. Figure 5.6 demonstrates a fairly balanced 
difference in distances between all samples in terms of indicator 4 'if I had a 
financial incentive'. The contrast sits in industry people and educationalists, 
and research and non-research engineers. A similar pattern is shown 
between educationalists (interval score = 1.04) and research engineers 
(interval score = 0.98) which presented the most proximity rate of change in 
this indicator. For industry (interval score = 0.86) and non-research engineers 
(interval score = 0.87) was found the least proximity in 'if I had a financial 
incentive' indicator. The pattern suggests some commonality between 
educationalists and research engineers, and between industry and non- 
research engineers. Such commonality seems to point out that engineers 
who are research related may be categorised in one type of professional 
which hold the same view on 'if I had a financial incentive'. On the other hand, 
engineers who are only doing practical works may be grouped in another type 
of professionals, which posit the same view on indicator 4. 
It should be noted, however, that the willingness indicator 4 'if I had a financial 
incentive' posits on a relatively low scale which is towards a least positive 
willingness to disclose knowledge. What this suggests is that 'financial 
incentives' place a less concerned condition for these sample groups to 
disclose their knowledge in comparison to other indicators, for example, 
indicator 3 (see Figure 5.5). 
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Figure 5.7 shows the distribution of willingness indicator 5 across five sample 
groups: 
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Willingness indicator 5 performances 
0.97 
standing 
This is a fairly strong indicator, also widely distributed across the samples. 
Figure 5.7 uncovered a considerable difference in all samples, in terms of the 
proximity of the indicator 5 'if it would enhance my professional standing' 
towards their most/least positive willingness to disclose knowledge. This is a 
revealing finding in a sense that the sample divides when indicator 5 presents. 
A mixture of condition expresses a sense of status, self-set professional 
standards and utility value of knowledge. 
Overall Sample Industry Overall Education Overall Research Non-Research 
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A similar distance pattern is demonstrated in the difference between 
education (interval score = 1.39) and research group (interval score = 1.23), 
and between industry group (interval score = 0.99) and non-research group 
(interval score = 0.97). What it implies is that willingness indicator 5 `if it 
would enhance my professional standing' is a central condition for 
educationalists and research engineers for their most positive willingness to 
disclose their knowledge. It is, however, less so for industry engineers and 
engineers who are not doing research. 
Willingness indicator 6 
Figure 5.8 shows the distribution of willingness indicator 6 across five sample 
groups: 
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Figure 5.8 
Willingness indicator 6 performances 
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Surprisingly, there is indifference in the interval score shown in research 
(interval score = 0.94) and non-research groups (interval score = 0.94) in 
terms of indicator 6 'if it would make me well known'. It suggests that the two 
groups hold the same views to this willingness condition 'if it would make me 
well known'. By contrast, there is a clear difference between industry (interval 
score = 0.60) and educationalist (interval score = 1.17) in indicator 6. Such 
distances highlight the large contrast between the two sample groups in the 
proximity of the indicator towards most/least positive willingness to disclose 
their knowledge. 
It is apparent that the education group is heading to the most positive 
willingness when indicator 6 is present, and the less positive willingness for 
the non-research engineers. In other words, if the condition 'if it would make 
me well known' is fulfilled or apparent, education engineers are the 
professionals highly likely to have the most positive willingness to disclose 
their knowledge. It implies the importance of being 'well known' for education 
engineers. To an extent, this is another form of status. 
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Willingness indicator 7 
Figure 5.9 shows the distribution of willingness indicator 7 across five sample 
groups: 
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Figure 5.9 
Willingness indicator 7 performances 
A very strong indicator is shown by indicator 7. In terms of indicator 7, the 
distributions of all the samples highlight its position in leading to a most 
positive willingness to disclose knowledge. The large difference in the 
proximity of the items is shown in the research group (interval score = 1.51) 
and the non-research group (interval score = 1.24). On the other hand, 
education (interval score = 1.56) and industry engineers (interval score = 1.30) 
also show a clear difference. Such differences highlighted once again the 
similarities and differences between the sample groups: between education 
engineers and research engineers; between industry engineers and non- 
research engineers. It seems to point out that people who are doing research 
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can be categorised into one professional group, and engineers who are not 
involved in research are grouped in another. 
Note the similar distance pattern between education and research engineers; 
and between industry people with non-research engineers. Such patterns 
imply commonality between the sample groups in terms of indicator 7 'if I 
would receive new knowledge in exchange', it also divides industry and 
educational engineers as a whole. The indicator 7 revealed its central 
position to education engineers, that is, when the condition of `if I would 
receive new knowledge in exchange' is fulfilled, it is highly likely to lead to the 
most positive willingness to disclose knowledge. Such condition and its 
possible consequences is another expression of the utility value of knowledge. 
Willingness indicator 8 
Figure 5.10 shows the distribution of willingness indicator 8 across the five 
sample groups: 
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Willingness indicator 8 performances 
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In terms of willingness indicator 8 'if I felt I was fairly treated by my employer', 
a relatively small variation is shown between the samples. The highest 
interval score 1.17 highlighted education samples and their proximity of 
positive willingness to disclose knowledge when indicator 8 presents. 
Contrary to education engineers, industry engineers showed a less proximity 
(interval score = 1.08) towards a positive willingness to disclose knowledge. 
The findings highlighted the differences between industry and education 
samples and also, the similarities between education and research, and 
between non-research and industry engineers. Such a finding is a reflection 
of one of the characters of social identity theory (Tajfel, 1978), that is, 
similarities and differences. 
5.3.3 Summary 
The findings thus far have clearly supported the assumptions of the study, that 
there is a distance between willingness indicators. In terms of overall sample, 
two very strong indicators appeared to be willingness indicator 3 'if I had legal 
guarantees and permissions' (interval score = 1.42) and willingness indicator 
7 if I would receive new knowledge in exchange' (interval score = 1.38). It 
implies that the two indicators are the positive willingness conditions to 
disclose their knowledge, for professional engineers in general. Furthermore, 
another four fairly strong indicators are willingness indicator 2 'if I could trust 
my colleagues' (interval score = 1.26); willingness indicator 5 'if it would 
enhance my professional standing' (interval score = 1.13); willingness 
indicator 6 If it would make me well known' (interval score = 0.08) and 
willingness indicator 8 'if I felt I was fairly treated by my employer' (interval 
score = 1.12). One interesting character of these indicators is the fact that the 
indictors 2 and 8 performed fairly stabily across the samples whereas the 
indicators 5 and 6 indicators are widely distributed across the samples. 
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The findings revealed variations between five sample groups. In terms of the 
proximity of the willingness indicators toward positive willingness to disclose 
knowledge, indicator 7 'if I would receive new knowledge in exchange' 
(interval score = 1.56), indicator 5 'if it would enhance my professional 
standing' (interval score = 1.39) and indicator 2 'if I could trust my colleagues' 
(interval score = 1.37) are the central conditions for education engineers to 
place the most positive willingness to disclose their knowledge. 
The big contrast is shown in research and non-research group, and between 
industry and educationalists. In terms of willingness indicators, the big 
variations lie in indicator 5 'if it would enhance my professional standing' and 
indicator 6 'if it would make me well known'. A similar pattern is revealed 
between research and education, and industry and non-research which 
suggests some commonality between industry people and non-research 
engineers, as well as between educationalists and research engineers. 
Indicator 2 'if I could trust my colleagues' revealed an unchanged stable 
pattern across the five sample groups which implies that it is an issue that lies 
for all sample groups despite other indicators perhaps varying. 
More interestingly, the findings also imply some connections between 
willingness indicators to identity factors of the factor structures. The findings 
of the educationalist have shown the connection by the similar findings to 
educationalists' identity factor structure. For example, it is the connection 
between willingness indicator 6 'if it would make me well known' to identity 
factor 'status'. The next stage of the analysis is therefore set out to examine 
the relationship between identity factors and willingness indicators. 
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5.4 Analysis of the Relationship between Identity and 
Willingness Indicators 
5.4.1 Introduction to the Correlation Approach 
The theoretical arguments of the study did not propose a causal relationship 
between the structure of identity and willingness. What was argued was that 
there is an association between the structure and indicators of willingness. 
For this reason the analysis is based on correlational data. Yet, the 
theoretical arguments based on activated identity suggest that identity can 
influence behaviour such as willingness through recognition of the 
compatibility of knowledge in a situation. However, in the methodology, 
presenting a person with a questionnaire is not an act of activating identity 
through stimulating the knowledge salience component and therefore only a 
measure of association is appropriate. For this reason the analysis uses 
correlation. 
Pearson correlation gives an indication of both the direction and the strength 
of the relationship. The presentation of the analysis is followed by sample 
divides which are from overall sample, industry sample, education sample, 
research sample and then to non-research sample. 
Correlation coefficient (r) provides a numerical summary measure of the 
degree of correlation between two variables. With guideline by Cohen (1988), 
the range of the correlation is as follows: 
r =. 0 to . 29 or r=-. 0 to - . 
29 small 
r =. 30 to . 49 or r=-. 
30 to - . 49 medium 
r =. 50 to 1.0 or r=-. 50 to -1.0 large 
For this study, the correlation rule is restricted to be at the significant level 
0.01 rather than at 0.05 levels due to the large sample size the study has 
obtained. 
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5.4.2 Correlations and Five Samples 
Correlations: Overall Sample 
Table 5.1 displays the correlation matrix of the overall sample: 
Table 5.1 
Correlation matrix of overall sample 
Identity F2: Identity F4: 
Identity F1: Work Identity F3: Knowledge Identity F5: 
Status centrality utility security Cooperativeness 
W1: if there were no 
competition 0.129** 0.042 0.154** 0.116** 0.121** 
W2: if I could trust 
my colleagues 0.143** 0.042 0.103** 0.111 0.152** 
W3: if I had legal 
guarantees and 
permissions 0.145** 0.020 0.136** 0.121** 0.108** 
W4: if I had a 
financial incentive 0.100** 0.068 0.074 0.110** 0.072 
W5: if it would 
enhance my 
professional standing 0.308** 0.138** 0.087** 0.205** 0.144** 
W6: if it would make 
me well known 0.316** 0.153** 0.087** 0.192** 0.122** 
W7: if I would receive 
new knowledge in 
exchange 0.192** 0.111** 0.050 0.086** 0.122** 
W8: if I felt I was 
fairly treated by my 
employer 0.139** 0.027 0.106** 0.146** 0.155** 
Correlation is significant at the 0.01 level (2-tailed). 
Illustrated by Table 5.1, the overview of the correlated identity factors and 
willingness indicators resulted in a medium and small range of correlation 
coefficients at the significant level of 0.01. Clearly, there is an association. A 
relatively strong relationship revealed between identity factor 1 `status' to 
willingness indicator 5 `if it would enhance my professional standing' (r = 
0.308) and to willingness indicator 6 'if it would make me well known' (r = 
0.316). The implication is that for engineers in general, the willingness 
indicator 'if it would make me well known' is associated with identity factor 
`status'. And, the willingness indicator 'if it would enhance my professional 
standing' is associated with identity factor 'status'. More interestingly, 'status' 
appeared to be the identity factor that has an association to all willingness 
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indicators. Such an association highlighted what is a matter to professional 
engineers' willingness to disclose knowledge as a whole. 
'Knowledge security' is another identity factor that is associated to all 
willingness indicators. Although there is a relatively weak relationship (r = 
0.205) between identity factor 4 'knowledge security' and willingness indicator 
5 'if it would enhance my professional standing', the study is not searching for 
strong or weak relationships but whether there is any association between the 
identity factors and willingness indicators. The connection is apparent, that 'if 
it would enhance my professional standing' has an association with 
`knowledge security'. 
The fact that willingness indicator 5 and 6 is associated with all the identity 
factors (see Table 5.1) is another interesting finding. What it suggests is that 
the need to enhance one's professional standing and to be `famous' are the 
central concerns or conditions for professional engineers in general. 
Correlation: Industry Sample 
Table 5.2 shows the findings of Pearson correlations of industry sample: 
Table 5.2 
Correlation matrix of industry sample 
Identity F2: Identity F4: 
Identity Work Identity F3: Knowledge IdentityF5: 
Fl: Status centrality utility security Cooperativeness 
W1: if there were no 
competition 0.134** 0.035 0.121** 0.084 0.084 
W2: if I could trust my 
colleagues 0.127** -0.003 0.068 0.096 0.104** 
W3: if I had legal 
guarantees and 
permissions 0.122** 0.035 -0.004 0.067 0.004 
W4: if I had a financial 
incentive 0.051** 0.022 0.001 0.113** 0.046 
W5: if it would enhance 
my professional standing 0.268""` 0.059 0.043 0.179** 0.103** 
W6: if it would make me 
well known 0.299** 0.072 0.077 0.185** 0.123** 
W7: if I would receive 
new knowledge in 
exchange 0.158** 0.036 -0.024 0.057 0.094 
W8: if I felt I was fairly 
y treated bm em lo er 0.144** -0.021 0.052 0.146** 0.134** 
*" Correlation is significant at the 0.01 level (2-tailed). 
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Although the study did not expect to find a strong relationship between identity 
factor and willingness indicators, for industry engineers, that'work centrality' is 
not associated with any of the willingness indicators is a surprising finding. 
On the contrary, 'status' is associated with all willingness indicators. Among 
these, willingness indicator 6 'if it would make me well known' (r = 0.299) and 
willingness 5 'if it would enhance my professional standing' (r = 0.268) again 
show a stronger association to 'status' factor. Also, indicator 6 (r = 0.179) and 
5 (r = 0.185) revealed a relatively high strength in their relationship to 
'knowledge security' factor. The findings indicate that to be 'well known' and 
to enhance 'professional standing' are the central conditions that have an 
association to professional industry engineers who have 'status' factor and 
'knowledge security' factor in their cognitive identity structure. 
Considerable attention lies in the relationship between willingness indicator 7 
If I would receive new knowledge in exchange' and 'status' factor (r = 0.158); 
and between willingness indicator 8 'if I felt I was fairly treated by my 
employer' to 'knowledge security' factor (r = 0.146). 
These findings once again confirmed that status is an important factor within 
identity structure, and particular attention should be given to its relationship to 
willingness indicator 6 'if it would make me well known' and indicator 5 'if it 
would enhance my professional standing'. For industry engineers, willingness 
is not associated with 'work centrality'; and little association to 'utility'. This is 
perhaps a surprising finding. These findings raise the issues of understanding 
industry engineers and the possible conditions in directing their most or least 
positive willingness to disclose their knowledge. 
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Table 5.3 displays correlation matrix of education sample: 
Table 5.3 
Correlation matrix of education sample 
Identity F1: Identity F3: 
Status Identity F2: Work Identity F4: 
security utility centrality Cooperativeness 
W1: if there were no competition 0.181** 0.156** 0.065 0.189** 
W2: if I could trust my colleagues 0.212** 0.162** 0.090 0.251** 
W3: if I had legal guarantees and 
permissions 0.261** 0.259** 0.050 0.273** 
W4: if I had a financial incentive 0.183** 0.222** 0.119 0.137 
W5: if it would enhance my 
professional standing 0.383** 0.254** 0.193** 0.236** 
W6: if it would make me well 
known 0.325** 0.160** 0.167** 0.132 
W7: if I would receive new 
knowledge in exchange 0.236** 0.206** 0.220** 0.171** 
W8: if I felt I was fairly treated by 
my employer 0.165** 0.185** 0.112 0.179** 
** Correlation is significant at the 0.01 level (2-tailed). 
The results of correlation matrix highlighted the strongest and multi 
relationships within education sample group, is between identity factor 'status 
security' to willingness indicator 5 'if it would enhance my professional 
standing' (r = 0.383) and to willingness indicator 6 'if it would make me well 
known' (r = 0.325). A number of findings are worth mentioning in this sample 
group: first, this sample group has shown a considerable number of the 
relationships between the identity factors and willingness indicators in 
comparison to overall sample and industry samples (see highlighted 'r' 
coefficients in Table 5.3); second, willingness indicators 5 and 6 are strongly 
associated by identity factor 1 'status security'; third, 'status security' 
appeared to be the identity factor that has an association to eight willingness 
indicators; finally, identity factor `utility of knowledge' appeared in association 
to eight willingness indicators. These imply the important association between 
'status security'; 'utility of knowledge' eight willingness indicators, which unfold 
an interesting psychological state of education engineers in how identity factor 
is related to certain 'willingness indicators'. 
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Such findings are a reflection to identity structures between industry and 
education engineers, that is, education engineers seem to have a more 
complex and strong professional identity in comparison to industry engineers. 
As a result of this, its associations to willingness indicators may vary. 
Correlation: Research Sample 
Table 5.4 displays the findings of Pearson correlation analysis for the 
research sample: 
Table 5.4 
Correlation matrix of research sample 
Identity Fl: Identity F2: Identity F3: 
Status Work Utility value Identity F4: 
security centrality of knowledge Cooperativeness 
W1: if there were no competition 0.131** 0.038 0.115** 0.148** 
W2: if I could trust my colleagues 0.167** 0.091 0.132** 0.187** 
W3: if I had legal guarantees and 
permissions 0.213** -0.013 0.172** 0.173** 
W4: if I had a financial incentive 0.141** 0.066 0.110** 0.102 
W5: if it would enhance my 
professional standing 0.349** 0.142** 0.127** 0.150** 
W6: if it would make me well known 0.328** 0.155** 0.064 0.144** 
W7: if I would receive new 
knowledge in exchange 0.197** 0.109** 0.069 0.115** 
W8: if I felt I was fairly treated by my 
employer 0.170** 0.041 0.123** 0.139** 
"* Correlation is significant at the 0.01 level (2-tailed). 
The correlation matrix presented in Table 5.4, with the marked `r' coefficients, 
highlighted the fact that most of identity factors are correlated with willingness 
indicators at the significant level of 0.01. The high coverage of the 
relationships founded within the research engineers captured patterns of the 
relationship between identity factors and willingness indicators. 
Shaded areas in the Table 5.4 are clearly indicated as the strong relationships 
between identity factor `status security' to willingness indicator 5 `if it would 
enhance my professional standing' (r = 0.349) and to willingness indicator 6 'if 
it would make me well known' (r = 0.328). 'Professional standing' and being 
'well known' are clearly the central concerns for research engineers: first to 
the professionals having 'status security' factor within their identity structure, 
then to 'work centrality', 'utility value of knowledge' and 'cooperativeness'. 
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Another interesting finding is that 'status security' is associated with all 
willingness indicators. It implies the importance of understanding the 
relationship between 'status security' and these willingness indicators. The 
meanings of such relationships may contribute to the understanding of 
research engineers and their willingness condition to disclose their knowledge. 
Correlation: Non-research Sample 
Table 5.5 shows the findings of Pearson correlation analysis for non-research 
sample: 
Table 5.5 
Correlation matrix of non-research sample 
Identity Identity F2: Identity F4: 
Fl: Work Identity F3: Knowledge Identity F5: 
Status centrality utility securi Cooperativeness 
W l: if there were no 
competition 0.121 -0.003 0.166** 0.102 0.112 
W2: if I could trust my 
colleagues 0.100 -0.079 0.024 0.065 0.136** 
W3: if I had legal 
guarantees and 
permissions 0.052 0.030 -0.034 0.054 0.009 
W4: if I had a financial 
incentive 0.024 0.024 -0.006 0.102 0.061 
W5: if it would enhance 
my professional 
standin 0.229** 0.056 0.049 0.141** 0.134** 
W6: if it would make me 
well known 0.266** 0.071 0.114 0.131** 0.118 
W7: if I would receive 
new knowledge in 
exchange 0.104 0.040 0.014 0.039 0.122 
W8: if I felt I was fairly 
treated by my employer 0.093 -0.049 0.044 0.147** 0.198** 
"* correiation is signmcant at the 0.01 level (2-tailed). 
The correlation matrix presented in Table 5.5 indicate very few correlated 
identity factors to willingness indicators within non-research sample groups. 
The findings uncovered non-relationships between work centrality to all 
willingness indicators. It seems that work centrality and its relations to 
willingness conditions are not a big concern for non-research engineers. 
On the contrary, the stronger relationship were revealed in identity factor 
'status' to willingness 6 'if it would make me well known' (r = 0.266) and to 
willingness indicator 5 `if it would enhance my professional standing' (r = 
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0.229). Such associations imply that for non-research engineers based on 
'status security' factor, the central concerns are rooted in their 'professional 
standing' and to be 'well known'. Further, the fairness condition (willingness 
indicator 8) to 'cooperativeness' factor are associated (r = 0.198). These 
findings are a reflection of identity structure of non-research engineers, that 
'status' and 'cooperativeness' were the strong factors within their identity 
factors (see Figure 4.19). 
5.4.3 Comments on Correlation Findings 
One conspicuous finding presented here is that willingness indicator 5 'if it 
would enhance my professional standing' and indicator 6 'if it would make me 
well known' appeared to be the strong indicators across all samples and 
mostly it is related to identity factor 1 'status'. The meaning of such 
relationships may require a further exploration. The interesting point is that 
two indicators that are 'fairly strong' but also widely distributed across the 
samples are the ones that relate to identity. 
Education sample demonstrated its complexity character which resulted in the 
identity factor structure (see Chapter IV). The interesting pattern can be seen 
between research and education, and between industry and non-research. It 
was believed that this was to be the other interesting finding of the study that 
is the commonality of research and education engineers' identity; and industry 
and non-research engineers' identity. The findings also suggest a clear 
difference between research and non-research engineers; and between 
industry and education engineers. This is in line with the findings of identity 
factor structure that these sample groups are in contrary to each other. What 
the findings suggest is that not only are these identity factor structures 
different between the sample groups but also perhaps it forms a consequence 
of such difference that lead to variations in their willingness to disclose 
knowledge. 
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5.4.4 Introduction to Regression Approach 
In this section, linear regression analysis was applied. The justification of 
such an approach is that the study attempts to explain willingness in a variety 
of categories based on identity factors. Regression is a standard statistical 
technique for explaining the variance of outcome variables through a set of 
independent variables. For these reasons, regression was considered to be 
an appropriate technique. 
What the study is not suggesting is that there is an automatic causality, that is, 
changes in identity cause changes in willingness, or vice versa. This is simply 
because regression as such, does not define or create causality: it merely 
identifies statistically significant associations between variables, and so can 
confirm causality but not generate it. 
It should be noted that given many statistical tests were conducted, the 
chances are higher that the tests would produce false significant results. To 
correct this danger, it was decided to set a stricter p value in analysing the 
results of the regression by setting up 0.01 as the critical region (p<0.01). 
The presentation of the regression analysis is followed by five samples which 
are: overall sample, industry sample, education sample, research sample, and 
non-research sample. 
5.4.5 Regression and Five Samples 
Regression: Overall Sample 
Table 5.6 displays the results of eight regression tests on overall sample; 
each test reports dependent variable first, followed by the list of independent 
variables: 
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Eight regression tests on overall sample 
Regression tests ß 1F 
1. Willingness 1: if there were no competition (R2.0 039'"') . 8177,,, 
Identity F1: Status 0.081 2.318 
Identity F2: Work centrality 0.003 0.091 
Identity F3: Utility 0.110"' 3.282 
Identity F4: Knowledge security 0.038 1.083 
Identity F5: Cooperativeness 0.056 1.692 
2. Willingness 2: If I could trust my colleagues (R2- 0 038"*) . 7.870"" 
Identity F1: Status 0.091" 2.598 
Identity F2: Work centrality -0.004 -0.110 
Identity F3: Utility 0.041 1.207 
Identity F4: Knowledge security 0.041 1.173 
Identity F5: Cooperativeness 0.107"' 3.200 
3. Willingness 3: K I had legal guarantees and permissions (R2- 0.036"') 
Identity Fl: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
4. Willingness 4: If I had a financial Incentive (R2   0.020) 
Identity Fl: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
5. Willingness 5: If It would enhance my professional standing (R2   0.107"') 
Identity Fl: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
6. Willingness 6: lf it would make me well known (R2.0.109"') 
Identity Fl: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
7. Willingness 7: if I would receive new knowledge In exchange (R'- 0.045"') 
Identity Fl: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
0.100- 
-0.025 
0.079 
0.051 
0.053 
0.049 
0.038 
0.025 
0.072 
0.033 
0.240- 
0.052 
-0.013 
0.093 
0.065 
0.258- 
0.066 
0.000 
0.077 
0.032 
0.151- 
0.059 
-0.006 
0.000 
0.085 
7.577-. 
2.865 
-0.775 
2.350 
1.476 
1.581 
4.021- 
1.384 
1.178 
0.741 
2.055 
0.967 
24.149- 
7.094 
1.685 
-0.416 
2.771 
2.034 
24.635- 
7.631 
2.140 
-0.013 
2.294 
0.997 
9.538- 
4.319 
1.839 
-0.173 
0.013 
2.558 
Willingness 8: If I felt I was fairly treated by my employer (R2   0.043"'7 8 . 9.092"' 
Identity F1: Status 0.079 2.258 
Identity F2: Work centrality -0.020 -0.628 
Identity F3: Utility 0.034 1.000 
Identity F4: Knowledge security 0.081 2.331 
Identity F5: Cooperativeness 0.111"' 3329 
"P<0.01; '"'P`0.001 
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The data supported some theoretical assumptions of the study on the basis of 
current empirical data within overall sample. A number of findings highlighted 
some interesting relationship of the willingness indicators which were 
explained by identity factors. 
Such findings are worth mentioning. First, is the explanatory role of 'status': 
willingness indicator 6 'if it would make me well known' dominantly explained 
by identity factor 1 'status' (ß = 0.258). And willingness indicator 5 'if it would 
enhance my professional standing' fairly dominantly explained by identity 
factor I'status' (ß = 0.240). 'Status' is reported with less explanatory power to 
willingness indicator 7 'if I would receive new knowledge in exchange' (ß= 
0.151), willingness indicator 3 'if I had legal guarantees and permissions' (ß = 
0.100), and to willingness indicator 2 'if I could trust my colleagues' (ß = 
0.091). This reconfirms the strong role of 'status' as a mediator between 
cognitive identity structure and willingness indicator 6 (well known), indicator 5 
(enhance my professional standing), indicator 7 (receive new knowledge in 
exchange), indicator 3 (legal guarantees and permissions), and indicator 2 
(trust my colleagues). 
Second, both willingness indicator 8 'if I felt I was fairly treated by my 
employer' and indicator 2 'if I could trust my colleagues' are explained by 
identity factor 5 'cooperativeness' (R = 0.111; R=0.107 respectively). This 
provides an explanation to the relationship between identity and willingness 
behaviour. In this case, identity factor 'cooperativeness' appeared to have 
influential relationship to willingness indicator 8 (fairly treated) and indicator 2 
(trust my colleagues). 
Third, willingness indicator 1 'if there were no competition' resulted in having 
been explained by identity factor 3 'utility' (ß = 0.110). It implies that an 
influential relationship between 'utility' factor to willingness indicator 1 (no 
competition). The results reconfirmed some of the associations between 
identity factors and willingness indicators which were found in correlation 
analysis (see Section 5.4.2) and 
further, the findings uncovered some of the 
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influential relationships between starred identity factors to willingness 
indicators. The statistical results may not be very high but as the study stated 
in earlier discussion that the 'regression step' is for the purpose of 
experimental and solely based on what the theory seemed to have suggested, 
given these backgrounds, the study did not expect strong influential 
relationships. The findings thus far supported the theoretical assumptions of 
the study that identity leads to behavioural effect, in particular, willingness 
behaviour. 
As is shown in Table 5.6, the identity factors 'status', 'cooperativeness' and 
'utility' revealed an explanatory power onto willingness indicators. On the 
basis of these findings, one conclusion can be drawn that is, identity factors 
do help to explain willingness indicators in the case of overall sample. 
Regression: Industry Sample 
Table 5.7 displays the results of eight regression tests on industry sample; 
each test reports dependent variable first, followed by the list of independent 
variables. 
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Eight regression tests on industry sample 
Regression tests Q tF 
1. Willingness 1: if there were no competition (R'   0.03") 4.123"' 
Identity Fl: Status 0.115" 2.696 
Identity F2: Work centrality 
-0.009 -0.217 
Identity F3: Utility 0.092 2.255 
Identity F4: Knowledge security 0.016 0.373 
Identity F5: Cooperativeness 0.027 0.664 
2. Willingness 2: If I could trust my colleagues (R'   0.026) 
Identity F1: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
3. Willingness 3: If I had legal guarantees and permissions (R2= 0.017") 
Identity Fl: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
4. Willingness 4: If I had a financial Incentive (R2   0.015") 
Identity F1: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
5. WlIIingness5: tf It would enhance my professional standing (R2.0.080'"1 
Identity Fl: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
6. Willingness 6: If it would make me well known (R2 = 0.099"') 
Identity F1: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
7. Willingness 7: lf I would receive new knowledge In exchange (R2.0.031"') 
Identity Fl: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
3.458- 
0.098 2.282 
-0.045 -1.114 
0.026 0.644 
0.047 1.114 
0.067 1.622 
2.243 
0.115- 
0.007 
-0.027 
0.040 
-0.026 
2.680 
0.173 
-0.648 
0.946 
-0.631 
1.980 
0.014 0.329 
0.003 0.084 
-0.036 -0.880 
0.113' 2.650 
0.024 0.584 
0.230- 
-0.013 
-0.025 
0.102 
0.028 
5.540 
-0.345 
-0.631 
2.468 
0.704 
11.469"' 
14.366- 
0.262- 6.383 
-0.010 -0.268 
0.007 0.187 
0.087 2.123 
0.034 0.846 
4.218"' 
0.144- 
-0.002 
-0.067 
0.009 
0.073 
3.375 
-0.041 
-1.640 
0.217 
1.771 
8. Willingness 8: If I felt I was fairly treated by my employer (R'   0.044) 5.960"" 
Identity F1: Status 0.105 2.483 
Identity F2: Work centrality -0.072 -1.820 
Identity F3: Utility -0.008 -0.260 
Identity F4: Knowledge security 0.102 2.418 
Identity F5: Cooperativeness 0.092 2 243 
-p<0.01 
*»p<0.001 
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The data supported partially the theoretical assumptions of the study on the 
basis of current empirical data within industry sample. Although the R2 
presented in Table 5.7 are generally low, it should be noted that the attempt of 
'regression step' is only an experimental testing on the assumptions that 
derived from the theory and more importantly, the study is dealing on a very 
individual psychological level. Therefore, what matters here is the relationship 
between identity factors and willingness indicators. The findings presented in 
Table 5.7 suggest that in order for industry engineers to have a positive 
willingness to disclose their knowledge, they will need to see the connections 
to themselves as a professional. Such relationships are explained in a number 
of ways: first, the findings revolve around the 'status' factor. As can be seen 
from the table, 'status' contributes to willingness indicator 6 'if it would make 
me well known' with aß of 0.262, to willingness indicator 5 'if it would enhance 
my professional standing' with aß of 0.230, to willingness indicator 7 'if I 
would receive new knowledge in exchange' with aß of 0.144, to willingness 
indicator 3 'if I had legal guarantees and permissions with aß of 0.115 and to 
willingness indicator Vif there were no competition' with aß of 0.115. 
Second, willingness indicator 4 'if I had a financial incentive' is explained by 
identity factor 'knowledge security' (ß = 0.113). This implies that knowledge 
security contributes to industry engineers' willingness behaviour, in particular, 
to 'financial incentive'. Reflecting on the findings of the industry engineers 
identity structure, 'knowledge security' was a surprising finding and yet the 
relationship revealed here is that for industry engineers, knowledge security 
factor does have an impact on their willingness to disclose knowledge. Such 
willingness indicators in particular point to 'financial incentives'. 
What has been suggested by the findings presented here is that 'status' has 
the most explanatory power to willingness indicators. In other words, 'status' 
is one of the identity factors that has contributed the most in understanding 
and explaining the relationships between identity factors and willingness 
indicators. 'Knowledge security' is another that deserves attention in 
contributing to the understanding of such a relationship between identity 
factors and willingness indicators. 
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Table 5.8 displays the results of eight regression tests on education sample; 
each test reports dependent variable first, followed by the list of independent 
variables. 
Table 5.8 
Eight regression tests of education sample 
Regression tests ß It F 
1. Willingness 1: If there were no competition (R'- 0.057) 4.970'"' 
Identity Fl: Status security 0.123 2.022 
Identity F2: Utility 0.072 1.212 
Identity F3: Work centrality 0.002 0.030 
Identity F4: Cooperativeness 0.127 2.182 
2. Willingness 2: If I could trust my colleagues (R2   0.084*") 
Identity Fl: Status security 
Identity F2: Udlity 
Identity F3: Work centrality 
Identity F4: Cooperativeness 
3. Willingness 3: lf I had legal guarantees and permissions (R- 0.130"') 
Identity Fl: Status security 
Identity F2: Utility 
Identity F3: Work centrality 
Identity F4: Cooperativeness 
4. Willingness 4: If I had a financial Incentive (R2 - 0.066'7 
Identity F1: Status security 
Identity F2: Utility 
Identity F3: Work centrality 
Identity F4: Cooperativeness 
5. Willingness 5: If it would enhance my professional standing (R2 - 0.177"") 
Identity Fl: Status security 
Identity F2: Utility 
Identity F3: Work centrality 
Identity F4: Cooperativeness 
6. Willingness 6: I1' lt would make me well known (R2- 0.109"') 
Identity Ft: Status security 
Identity F2: UUlity of knowledge 
Identity F3: Work centrality 
Identity F4: Cooperativeness 
7. Willingness 7: If 1 would receive new knowledge in exchange (R2- 0.102-) 
Identity Ft: Status security 
Identity F2: UUlity 
Identity F3: Work centrality 
Identity F4: Cooperativeness 
7.505 
0.132 2.203 
0.052 0.894 
0.010 0.181 
0.192"' 3.358 
12.240- 
0.170 2.925 
0.138 2.417 
-0.048 -0.876 
0.191"" 3.425 
0.081 
0.168- 
0.063 
0.057 
1.353 
2.840 
1.122 
0.981 
5.817"' 
0.274'"" 
0.107 
0.080 
0.129 
0.269- 
0.048 
0.072 
0.032 
0.113 
0.124 
0.154- 
0.094 
17.585- 
4.845 
1.928 
1.514 
2.380 
10.031- 
4.567 
0.839 
1.319 
0.563 
9.291- 
1.915 
2.136 
2.791 
1.658 
8. Willingness 8: If I felt I was fairly treated by my employer (R2   0.063) 5.489« 
Identity F1: Status security 0.069 1.149 
Identity F2: Utility 0.114 1.924 
Identity F3: Work centrality 0.058 1.038 
Identity F4: Cooperativeness 0.126 2.184 
'"p<0.01 
""*p<0.001 
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The data supported partially the theoretical assumptions of the study on the 
basis of current empirical data within education sample. As can be seen in 
Table 5.8, for educationalists, a number of relationships are worth mentioning 
in particular. First, four factors of the education identity structure were able to 
account for 17.70% (R2 = 0.177) variance in the willingness indicator 5 'if it 
would enhance my professional standing' data. The findings suggest that in 
order for educationalist engineers to be willing to disclose their knowledge, 
they need to feel a sense of 'status security' (ß = 0.274). Yet, 'status security' 
also contributes to willingness indicator 6 'if it would make me well known' with 
aß of 0.269. These coefficients are encouraging for a new construct or a 
factor and suggest 'status security' is a much more powerful concept than is 
previously assumed. 
Second, identity factor 'cooperativeness' contributes to willingness indicator 2 
'if I could trust my colleagues' with aß of 0.192 and to willingness indicator 3 
, if I had legal guarantees and permissions' with aß of 0.191. These 
coefficients are perhaps suggesting 'cooperativeness' as a new construct or a 
factor. 
Third, the impact of identity factor 'work centrality' on willingness is revealed 
with aß of 0.154, for willingness indicator 7 'if I would receive new knowledge 
in exchange'. It uncovers the relationship between work centrality and 
willingness on receive new knowledge, that is, for educationalist engineers 
'receive new knowledge' is conditioned by their 'work centrality' factor. 
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Table 5.9 displays the results of eight regression tests on research sample; 
each test reports dependent variable first, followed by the list of independent 
variables. 
Table 5.9 
Eight regression tests on research sample 
Regression tests 6tF 
1. Willingness 1: If there were no competition (R'   0.032) 4.847"' 
Identity Fl: Status security 0.086 1.921 
Identity F2: Work centrality 0.004 0.106 
Identity F3: Utility value of knowledge 0.053 1.186 
Identity F4: Cooperativeness 0.098 2.189 
2. Willingness 2: If I could trust my colleagues (RI. 0.051") 
Identity F1: Status security 
Identity F2: Work centrality 
Identity F3: Utility value of knowledge 
Identity F4: Cooperativeness 
3. Willingness 3: If I had legal guarantees and permissions (R' " 0.069"1 
Identity F1: Status security 
Identity F2: Work centrality 
Identity F3: Utility value of knowledge 
Identity F4: Cooperativeness 
4. Willingness 4: If I had a financial Incentive (R2.0.027) 
Identity F1: Status security 
Identity F2: Work centrality 
Identity F3: Utility value of knowledge 
Identity F4: Cooperativeness 
5. Willingness 5: If lt would enhance my professional standing (R2.0.123"') 
Identity F1: Status security 
Identity F2: Work centrality 
Identity F3: Utility value of knowledge 
Identity F4: Cooperativeness 
6. Willingness 6: lf It would make me well known (R'   0.116"1 
Identity Fl: Status security 
Identity F2: Work centrality 
Identity F3: Utility value of Knowledge 
Identity F4: Cooperativeness 
7. Willingness 7: lf I would receive new knowledge In exchange (R2- 0.044"') 
Identity F1: Status security 
Identity F2: Work centrality 
Identity F3: Utility value of knowledge 
Identity F4: Cooperativeness 
7.857'"' 
0.095 2.145 
0.050 1.214 
0.053 1.207 
0.129" 2.920 
10.839"' 
0.172'"' 3.904 
-0.070 -1.710 
0.085 1.942 
0.097 2.206 
4.069" 
0.103 2.284 
0.031 0.751 
0.060 1.342 
0.041 0.913 
20.610- 
0.312- 7.289 
0.063 1.577 
0.012 0.291 
0.039 0.913 
19.223"' 
0.306'"' 7.100 
0.077 1.931 
-0.055 -1.302 
0.058 1.348 
6.728"' 
0.163'"' 3.658 
0.061 1.472 
-0.004 -0.089 
0.054 1.215 
8. willingness 8: If I felt I was fairly treated by my employer (R=. 0.038") 5.855"" 
Identity Ft: Status security 0.133" 2.874 
Identity F2: Work centrality -0.003 -0.080 
Identity F3: Utility value of knowledge 0.056 1.265 
Identity F4: Cooperativeness 0 068 1.534 
-p<0.01 
-p<0.001 
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The data supported partially the theoretical assumptions of the study on the 
basis of current empirical data within research sample. As can be seen in 
Table 5.9, a notable contribution by identity factor 'status security' is that it 
contributes first, to willingness indicator 5 'if it would enhance my professional 
standing' with aß=0.312, then to willingness indicator 6 'if it would make me 
well known' with aß=0.305, to willingness indicator 3 'if I had legal 
guarantees and permissions' with aß=0.172, and to willingness indicator 7 'if 
I would receive new knowledge in exchange' with aß=0.163, and finally to 
willingness indicator 8 'if I felt I was fairly treated by my employer' with aß= 
0.133. These coefficients are encouraging for a new constructor a factor and 
suggest that 'status security' is a more important and powerful concept than 
perceived previously. 
Another finding is worth mentioning in particular, that is willingness indicator 2 
, if I could trust my colleagues' is explained by the identity factor 
`cooperativeness' with aR=0.129. This finding pointed to an important issue: 
trust. The finding implies, within the research engineers sample, that only if 
they could trust their colleagues, then they will have a positive willingness to 
disclose their knowledge. Such willingness is influenced by their identity factor 
'cooperativeness'. 
The identity factor 'status security' appears to be important within the sample 
of research engineers. It seems plausible to suggest that 'status security' is a 
new construct that counters part of the professionals' willingness behaviours 
to disclose their knowledge. 
Regression: Non-Research Sample 
Table 5.10 displays the results of eight regression tests on non-research 
sample; each test reports dependent variable first, followed by the list of 
independent variables. 
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Table 5.10 
Eight regression tests on non-research sample 
Regression tests ß It F 
1. Willingness 1: H there were no competition (R2 - 0.045") 3.705" 
Identity F1: Status 0.094 1.751 
Identity F2: Work centrality -0.043 -0.843 
Identity F3: Utility 0.135" 2.621 
Identity F4: Knowledge security 0.030 0.568 
Identity F5: Cooperativeness 0.062 1.194 
2. Willingness 2: If I could trust my colleagues (R2 - 0.037) 
Identity F1: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
3. Willingness 3: lf I had legal guarantees and permissions (R2   0.007) 
Identity F1: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
4. Willingness 4: lf I had a financial Incentive (R2   0.013) 
Identity F1: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
5. Willingness5: If it would enhance my professional standing (R2 - 0.062"*) 
Identity F1: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
6. Willingness 6: If it would make me well known (R2 a 0.079"1 
Identity F1: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
7. Willingness 7: If I would receive new knowledge In exchange (R2- 0.021) 
Identity F1: Status 
Identity F2: Work centrality 
Identity F3: Utility 
Identity F4: Knowledge security 
Identity F5: Cooperativeness 
3.035 
0.097 1.790 
-0.121 -2.348 
-0.017 -0.319 
0.024 0.446 
0.126 2.428 
0.037 
0.017 
-0.052 
0.054 
-0.002 
0.672 
0.324 
-0.989 
0.982 
-0.035 
0.552 
1.072 
-0.016 -0.293 
0.012 0.238 
-0.037 -0.697 
0.103 1.895 
0.047 0.889 
0.190- 
-0.011 
-0.012 
0.067 
0.083 
3.547 
-0.212 
-0.229 
1.258 
1.614 
5.179"' 
6.719- 
0.234- 4.417 
-0.003 -0.063 
0.063 1.239 
0.031 0.585 
0.050 0.979 
1.713 
0.081 
0.010 
-0.017 
-0.008 
0.110 
1.475 
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-0.333 
-0.153 
2.095 
8. Willingness 8: If I felt I was fairly treated by my employer (R° " 0.059"") 4 889""" 
Identity F1: Status 0.052 0.967 
Identity F2: Work centrality -0.092 "1.805 
Identity F3: Utility -0.022 -0.419 
Identity F4: Knowledge security 0.106 1.976 
Identity FS: Cooperativeness 0 177""" 
-p<0.01 
-p'0.001 
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The data supported partially the theoretical assumptions of the study on the 
basis of current empirical data within non-research sample. 
The findings of the non-research group in regression analysis highlighted four 
connections between identity factors and willingness indicators. First, identity 
factor 'status' contributes to willingness indicator 6 'if it would make me well 
known' with aß of 0.234 and to willingness indicator 5 'if it would enhance my 
professional standing' with aß of 0.190. These coefficients captured the 
importance of the concept of 'status' for non-research engineers and further 
suggests a new construct of inclusion in cognitive identity structure. Second, 
the connections revealed between identity factor 'cooperativeness' to 
willingness indicator 8 'if I felt I was fairly treated by my employer' with aß of 
0.177. The findings imply the willingness indicator 8 is influenced by 
'cooperativeness'. Third, 'utility' factor contributes to the willingness indicator 
1 'if there were no competition' with aß of 0.135. This implies an influential 
relationship from 'utility' factor to willingness indicator 1 of 'no competition'. 
Within this sample group, it has been shown that 'status' factor helps to 
explain the willingness behaviour, in particular to willingness indicator 6 and 5. 
Further, based on the findings presented within this sample group, it seems 
plausible to suggest that 'cooperativeness' and 'utility' provide explanatory 
power in understand willingness behaviour. 
5.5 Summary of the Chapter 
The objectives of this chapter have been to test the theoretical assumptions of 
the study: 1) 'willingness' is not a holistic concept, 2) there is a distance 
between each willingness indicators, and 3) there is an association between 
identity factors and willingness indicators. 
The findings indicate that there is no such thing to be generally 
conceptualised as total willingness, and each statement appeared to be 
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expected or explained by a different factor. It provided evidence for the fact 
that this willingness construct is not uni-dimensional. This confirms that if 
willingness is said to be uni-dimensional, then it should be treated as making 
an over simplification of reality. It brings an important conclusion of this study. 
The descriptive statistics of the willingness indicators confirmed and illustrated 
the distances between the eight indicators. In terms of overall sample, two 
very strong indicators appeared to be willingness indicator 3 'if I had legal 
guarantees and permissions' and willingness indicator 7 'if I would receive 
new knowledge in exchange'. Another four fairly strong indicators are 
willingness indicator 2 'if I could trust my colleagues', willingness indicator 5 'if 
it would enhance my professional standing', willingness indicator 6 'if it would 
make me well known' and willingness indicator 8 'if I felt I was fairly treated by 
my employer'. The findings pointed out the fact that indictors 2 and 8 are 
fairly stable indicators across the samples, whereas indicators 5 and 6 are 
widely distributed across the sample. 
The findings captured that the central concerns or conditions for education 
engineers lie in willingness indicator 5 'if it would enhance my professional 
standing', indicator 6 'if it would make me well known' and indicator 7 'if I 
would receive new knowledge in exchange'. Educationalists have shown their 
most positive willingness to disclose their knowledge when these indicators 
are present. In contrast, for industry engineers and as well as for non- 
research engineers, the most positive proximity goes to willingness indicator 3 
, if I had legal guarantees and permissions'. These findings sketched out the 
similarities and differences between industry engineers and non-research 
engineers and between education engineers and research engineers. 
The most encouraging findings of this chapter are the connections found 
between some of the identity factors to willingness indicators. The 
associations of these findings are found by correlation analysis and regression 
analysis. It is worth mentioning that identity factors 'status' and 'status 
security' are encouraged by the findings, that suggest the importance and 
explanatory power of these concepts. These findings imply that these 
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willingness indicators are explained by identity factors. One interesting finding 
is that although willingness indicator 3 'if I had legal guarantees and 
permissions' and 7 'if I would receive new knowledge in exchange' are the 
strongest indicators in the overall sample, the fact that the fairly strong 
willingness indicator 5 'if it would enhance my professional standing' and 6 'if it 
would make me well known' are not only widely distributed across all samples 
but also are the ones mostly related to the identity factors is an unusual 
finding. 
The study did not expect to find a strong relationship between identity factors 
to willingness indicators. It is under this assumption that the study formed its 
objectives. By restricting the critical region to be p<0.01 in regression analysis 
and supported by correlation analysis, the findings of the study are therefore 
sought to be valid and justifiable. 
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Chapter VI Conclusions 
6.1 Assumptions, Findings and Conclusions of the 
Study 
From the outset the study had a number of tentative expectations in relation to 
the research questions. These included: is there a holistic concept of 
professional engineering identity? Does it have a structure? If it does, is 
knowledge at the centre of it? Is there a unitary concept of willingness? Do 
the indicators suggest a direction in willingness? Is there a connection 
between identity and willingness? Most of these expectations have been 
drawn from the literature. Added to this, as one of the assumptions of the 
study, was that despite identity being subject to `change', the question is that it 
was possible to take a snap-shot photograph of identity. In this chapter, the 
study draws conclusions by addressing these issues and the assumptions of 
the study, in the light of theoretical evidence in the literature and empirical 
findings of this study. 
The study started by setting knowledge at the centre of professional identity. 
This is the key assumption of the study, that knowledge is expected to be at 
the central construction of professional identity, which, if true, could then offer 
an explanation for any link between professionalism, behaviour and identity 
that might suggest a causal relationship. The possibility was raised that if 
knowledge was salient to professional identity it would help to explain how 
membership and behaviour (professional conduct) are related to self identity 
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(see Figure 1.1). Figure 1.1 was formed on the basis of the initial 
perspectives of the study which was discussed in Chapter I. Figure 1.1 is 
reproduced here: 
Professionalism 
as membership 
Feeling 
professional 
as an identity 
Professionalism 
as a behaviour 
Figure 1.1 
Initial perspectives 
Given the strong theoretical support the salience of knowledge has received 
and the special importance granted to the internalisation of professional 
knowledge, the empirical findings of the study appear surprising in the sense 
that, although knowledge appeared within every component of professional 
identity, it does so in rather a diffused and dispersed form. Knowledge, 
therefore, is not a singular concept within engineering identity. The question 
then leads onto `why knowledge is dispersed'. One explanation might be that 
knowledge has a holistic definition on its own. The findings suggest that 
knowledge does not figure as a factor on its own but is rather dispersed. In 
other words, the salience of knowledge is not a dominant factor as the study 
expected. Instead, what appears in the structure is that knowledge is 
attached to 'cooperativeness', 'status', 'utility' and 'work centrality', which are 
representing the factors or constructs of professional identity. On the other 
hand, the confirmatory analysis seems to suggest that, 'salience of 
knowledge' is linked or associated with the 'security' factor (r = 0.66) as well 
as the 'status' factor (r = 0.66). That knowledge is not at the centre of 
professional identity is a surprising finding. The implication of such a finding is 
241 
YingFei Gao Chapter VI Conclusions 
that knowledge is important but maybe in a different way to what the study 
expected. Although there is no evidence, knowledge may be a holistic factor 
not a structural factor and yet, the fact that knowledge appeared in every 
component of professional identity draws attention to the fundamental 
definition of knowledge. 
In the light of these findings, Figure 6.1, then, articulates how identity, 
membership and professional behaviour (conduct) are determined by the 
secular nature of knowledge within professional identity. Such a secular 
nature of professional knowledge intervenes, in a very true sense, in how 
individual professionals define themselves as 'being an engineer'. 
Feeling 
Professionalism professional 
as membership as an identity 
Secular nature 
of professional knowledge 
What connects 
membership and behaviour to identity Professionalism 
is that expert knowledge is valued and as a behaviour 
psychologically internalised; 
'part of who I am' 
Figure 6.1 
Revisited initial perspective 
Another assumption of the study is that there is something called 'being an 
engineer'. Although the study did not set out to measure the holistic concept 
of engineering identity, the findings confirmed the holistic idea of engineer in a 
sense that there is a unitary concept of engineering identity. The 
questionnaire captured something coherent (Cronbach's alpha score at 0.815). 
242 
YingFei Goo Chapter VI Conclusions 
What is interesting here is the findings show a strong holistic identity of 
professional engineers. This was indicated by the fact that however the 
sample changes the factors showed little radical change, that the ideas of the 
factors remained fairly stable. This suggests that there is something that has 
been captured which is central thus providing an indication of a unitary 
concept of professional engineering identity. However, the portrait becomes 
less strong when it breaks down to individual factors. The Cronbach's alpha 
score for these six individual factors were: 0.725,0.660,0.678,0.636,0.585, 
and 0.584. The fact that the study found a strong unitary concept of 
professional engineering identity that was essentially generic in character and 
that the individual factors become weaker is a conspicuous finding of the 
study. The question then becomes: why is there a clear holistic concept of 
professional engineer? 'Cooperativeness' may provide an explanation. The 
findings revealed a strong sense of belongingness of individual professionals 
by first, its heavily loaded factor items in exploratory factor analysis: q4h = 
0.715, q4y = 0.757 and q4x = 0.712; second, the confirmatory factor analysis 
showed that 'cooperativeness' is highly correlated with 'salience of knowledge' 
(r = 0.55), knowledge security/insecurity (r = 0.54), 'status' (r = 0.50) and 
'utility' (r = 0.49), it is only less so to 'work centrality (r = 0.20); and third, this 
'cooperativeness' factor has high correlations with other factors across all 
samples (see Chapter IV). On the basis of these findings, 'cooperativeness' 
appeared as a strong construct to professional identity. This can be 
interpreted as inferring that an individual professional has a need to be 
identified with a professional affiliation therefore it brings a work identity. If 
group affiliation is a large part of the individual's self identity then there is an 
issue at the institutional level as to how an individualist holistic concept 'fits' 
with an institutional concept. What does this holistic concept of professional 
engineering mean to the individual professional engineer? Is there a big 
divide between a holistic concept of professional engineering and an 
individual level of professional engineering? 
In line with the original assumption of the study, it was hypothesised that there 
will be a strong factor structure of professional identity. The findings show 
evidence for a particular structure of professional identity consisting; work 
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centrality, status, knowledge security/insecurity, utility, working together 
orientation and salience of knowledge (see Section 4.3.2). However, it is not 
a strong structure in terms of individual factors. These factors have showed 
relatively low Cronbach's alphas 0.725,0.660,0.678,0.636,0.585, and 0.584. 
At this juncture it is worth pointing out that what the research findings suggest 
is that while the evidence confirmed a unitary concept of an engineer, the 
structure identified appeared to be clear but faint in detail. In addition, the 
findings also showed that the overall professional identity structure becomes 
slightly stronger in sample break-downs apart from education engineers and 
research engineers. In terms of the variance accounted for, in comparison to 
the overall sample which was 53.911 % industry engineers with 57.677% and 
education engineers with a variance accounted for 52.146%; research 
engineers with 50.761% and non-research engineers 53.991% (see Chapter 
IV for details). This implies that professional identity stands as a holistic 
concept but it is not necessarily the case for certain categories of engineers. 
Although the finding is not strong it is however a true reflection of professional 
engineering identity. An explanation of the finding might be that professionals 
do their work without identifying with it. Such a reflection and its implication 
poses the question as to the difference and the relationship between the 
identity of the professional engineer as a whole and to an individual cognitive 
level of engineering identity. 'Utility' and 'work centrality' appeared to be 
separated constructs (r = . 
04) which could be interpreted as an individual and 
personal construct to professional identity; that is one which is outside the 
realm of group affiliation. This may be an important structural feature that 
requires further exploration. 
Further to that, the findings interestingly highlighted the similarity and 
difference between industry and education sample. For industry and non- 
research sample, 'knowledge security' appears to be an important construct of 
their professional identity (see Section 4.7 and 4.13), similarly but differently, 
'status security' appears as an essential identity construct of education and 
research samples (see Section 4.9 and 4.11). The interesting point here is 
the commonality of 'security' and difference of 'knowledge' and 'status' within 
these samples' identity structure. Notice, knowledge is the element that 
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draws the distinctions between these two categories of identity structure. In 
this case, one may expect 'knowledge' to attach to `security' for the education 
sample group, however, 'status' is found attached to 'security' within the 
education sample group; whereas 'knowledge' is attached to 'security' for the 
industry sample. These findings also unfold an identical cognitive identity 
structure between the industry and the non-research sample; and between the 
education and the research sample. In other words, in terms of cognitive 
identity structure, education and research engineers fell into one category, 
and industry and non-research, the other. 
It was surprising to find that 'security/insecurity' to be one of the strong factors 
of professional identity (eigen value = 1.428). This factor indicated the sense 
of security/insecurity within professional engineering identity. It seemed to be 
represented along with knowledge in the items such as 'I feel my knowledge 
gives me a sense of security', 'I am the sort of person who believes that 
intellectual achievement and career success go hand in hand' and 'I believe 
knowledge has to be protected and sustained by professional authority'; these 
items showed fairly high factor loadings: 0.664,0.697, and 0.604 respectively. 
The interpretation of the finding could be that knowledge is possessed on a 
cognitive level of self-identity and when such knowledge is being confronted it 
activates the security aspect of identity. The consequential behaviour will be 
positive when the individual feels a sense of security with their knowledge. 
Equally, it will be negative when the sense of insecurity is believed to be 
present. Therefore, security/insecurity brings the issues of boundaries in 
relation to professionals. For example, people feel very strongly about their 
knowledge which is expressed as a sense of possessiveness. The study did 
not propose 'security/insecurity' as one of the factors to professional identity. 
In this sense, this is a surprising finding. To an extent, this is also a limitation 
of the study. The concept of 'security/insecurity' could have been brought into 
the original model because it was mentioned in preliminary interviews but it 
did not feature in the focus group discussion. However, what deserves more 
attention is the fact that 'insecurity' appeared as a clear factor in the original 
exploratory factor analysis and it disappeared when the analytical method 
moved onto structural equation modelling. 
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In terms of willingness, given the difficulties in defining the concept of 
willingness and the lack of support from the literature, the study assumed that 
willingness is not a unitary concept. Exploratory factor analysis was 
performed to verify the fact that the construct was not unidimensional. 
Appendix 17 reports the results of factor loadings, Kaiser-Meyer-Olkin 
Measure of sampling adequacy (KMO) test, Bartlett's test of sphericity and the 
SEM. The results show that statistically it is best conceived as a two- 
dimensional factor structure. Such a finding contributes to the willingness 
literature by clarifying that the concept is not unitary. In this, the study 
assumed that there is a distance between willingness indicators. The findings 
of the study confirmed this assumption. The Indicators show a differential 
influence on willingness. This is illustrated in Figure 6.2. It illustrates the 
estimated distance of the eight statements placed within overall samples. 
Each interval score is a representation of the estimated distance of the 
statement: 
Most positive willingness toward 
disclose knowledge 
Items 
1.50 
3 [1.42] 3. If I had legal guarantees and permissions 
7 [1.38] 7. If I would receive new knowledge in exchange 
2 [1.26] 2. If I could trust my colleagues 
5 [1.13] 5. If it would enhances my professional standing 
8 [1.12] *8. If I felt I was fairly treated by my employer 
1[1.07] 1. If there were no competition 1 
4[0.92] 4. If I had a financial incentive 
6 [0.80] 6. If it would make me well known 
Started Items may be deleted from final scale 
0.50-1 
least positive willingness toward 
disclose knowledge 
Figure 6.2 
Overall sample intervals 
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Further, it illustrated the directions of the indicators, the strong indicators 
which showed to be the most positive willingness indicators are willingness 
indicator 3 'if I had legal guarantees and permissions', willingness indicator 7 
If I would receive new knowledge in exchange', willingness indicator 2 'if I 
could trust my colleagues', and willingness indicator 5 'if it would enhance my 
professional standing'. What is interesting and worth pointing out is that the 
findings are also a reflection of some of the focus group discussions: for 
example, participant 6 expressed the concern about trusting others, which 
relate to indicator 2; 
'You know there are circles of people you trust, you can share your ideas but 
at the same time you don't want to develop something in a process that 
becomes other people's idea. It is a delicate balance. It is not easy. ' 
[Participant 6, a Doctor of Engineering] (see Appendix 11 for a full transcript of 
the focus group). 
The study drew on activation theory and hypothesised a 
connection/association between willingness indicators to identity factors. 
Broadly speaking, because one limitation of the research lies in the activation 
principal, the study did not expect to find hugely strong connection/association 
with willingness and identity. What the study found was a set of patterns of 
willingness indicators and that certain factors were more influential than other 
factors (see Section 5.4). The study found that some factors remain stable 
while some others did not (stability here means they change by location of 
employment or by involvement in research). Some are in line with what was 
expected. These variations in behaviour in different types of engineers that 
appeared in the findings, are a reflection of similarities and differences, of 
identity theory (see Chapter II literature review). The most interesting 
connections are found to be the willingness indicator 5 'if it would enhance my 
professional standing' and indicator 6 'if it would make me well known', which 
are connected to five identity factors in the overall samples and mostly across 
all the other samples. These two indicators are found to be persistently 
connected to identity factor 1 'status'. It is interesting to find these two 
indicators strongly connected to identity factor 1 'status security' within 
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education sample; and less so to identity factor 1 `status' for industry sample 
(see Section 5.4). 
In methodological terms, the study regards the questionnaire methodology as 
a valid approach to the research problem as it was framed. The instrument 
was carefully designed on a very personal level by using 'it is very true of me' 
or `it is not at all true of me', which served to engage the respondents on a 
very personal level and therefore supports the study in the search of identity, 
which in itself is a personal matter. On one level, the contribution of such a 
design has allowed a true portrait of professional identity. 
Question r 'l always describe myself in terms of my work' is an important and 
definite question in capturing the 'centrality of work' of professional identity 
constructs. Given that this question performed well with a result of 78% in the 
Q-sort stage (see Table 3.4), it is surprising that only 0.444 loaded to the 
identity factor, which did not perform well as the study expected. A possible 
explanation might be that the Q-sort group were not as strong a 
representative group for both industry and education as was anticipated. 
6.2 Scope Restrictions of the Study 
All research operates within a certain purpose, focus and time frame, and as a 
consequence there are areas that cannot be covered. What follows now is an 
overview of the number of scope restrictions of the current study. 
First, an important scope restriction is that the study has not collected detailed 
data of what professional engineers do. The question is not specifically 
addressed in this study as to 'what any of these engineers actually do' and 
'what is their level of human capital? ' Identity is, to a certain extent, to do with 
what they do: the study did not collect this aspect of the data because it was 
represented by 'what they know'. However, this might be of an interesting 
purview for further research. For example, an engineer may have both `a 
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management role' and 'an engineering role'. It might be that individuals, 
positioned in a management role, do consider themselves to be more a 
manager than engineer. Furthermore, when the individual holds both 
management knowledge and engineering knowledge, the effect may be to 
diffuse engineering knowledge in relation to identity. This might be one of the 
possibilities or explanations to understand why knowledge is dispersed. 
Second, it has to be recognised that the study was self-reflective and 
concerned only with the individual - intra-group relations; therefore the study 
did not set out to ask for out-group or any other form of comparison. It, 
however, is a potential area for further investigation. What might be very 
interesting is to detect if when comparisons had been evoked whether 
knowledge becomes more apparent. 
Third, and very much related to the first restriction, is that the study did not set 
out to detect group identity. Therefore the data on other sources of group 
identity were not obtained. As the roles were not examined, multiple group 
memberships were not identified. There is the matter of organisational 
commitment in relation to the employer and many other possibilities which 
might be a fruitful area for identity studies focused on a group level. 
Finally, the study recognises the argument that the 'photography taken' 
method may not capture the full scope of one's identity. What needs to be 
noted here is that professional identity by definition alone is a partial identity, 
and yet, the assumption of the study was that identity may change but it may 
only change over a long period of time if one does change their identity. This 
does not eliminate the potential of other research into a full scoped identity 
which may provide some further interesting insight of identity studies. 
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6.3 Limitations of the Study 
Although the methodology has proved to be useful for the purpose of the 
study, it is not without its limitations. The limitations of the current research 
are discussed in the following section: 
The first limitation is that the study dealt with highly complex definitions: 
notably, the notions of knowledge and identity. Although knowledge and 
identity are well established in the literature, the challenge of the research is 
that the literature does not define these ideas in detail (see Chapter II 
literature review). In particular there is the problem of defining willingness 
which the study inherited from the literature (see Chapter II literature review). 
Given the difficulties in defining willingness the study has adopted the simple 
idea that it would have both the properties of direction and magnitudes. 
However, the difficulties in defining the concept of willingness have led to 
some problems in answering the survey. It was reported by some of the 
respondents that they spent lots of time interpreting the meaning of 
willingness before they actually answered the question. 
Second, a group consisting purely of academics were used in a Q-sort and a 
focus group which may have produced a bias in the process of developing the 
questionnaire and possibly they were not the core representatives of their 
profession. Also, academics are assumed to have a stronger identity in the 
sense they were more confident about their identity than the average 
engineers out in the field. A weakness of the focus group technique is the 
impact of the group on its participants and concerns the range of topics that 
can be researched effectively in groups. Because group interaction requires 
mutual self-disclosure, it is undeniable that some topics will be unacceptable 
for discussion among some categories of research participants (Morgan, 
1996). Indeed, for example, salience of knowledge was a difficult issue to 
tackle at the individual level of knowledge transfer in open discussion. 
Although it was revealed in the discussion, it was not discussed in depth to a 
very personal level. 
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Finally, the sample might be biased by the over-sampling of male participants, 
who might differ from their female participants in identity structure; however 
this is beyond the scope of this study. The study does not consider that these 
issues pose a threat to the validity of the arguments because this study does 
not aim to predict gender identity structure and its relation to willingness to 
disclose knowledge or information. Rather, this study identifies conceptually 
grounded differences in how identity structure may differ between engineers 
working in industry and education. Interestingly, Sveningsson and Alvesson 
(2003) illustrate that gender does not appear to be invoked in conscious 
identity work. 
The next chapter will discuss the conclusions and their influence in the 
development of overall understanding within the field. 
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DISCUSSION 
7.1 Reflections and Discussions 
Chapter VII Discussion 
The public image of the professional engineer is one of the central concerns 
of professional bodies in the UK. Professional bodies are places of 
knowledge production, such as in design, implementation and using expertise 
in making contributions. Professionals within such organisations strive to be 
productive both for professionals in industry and education; tension and 
conflict are sought to lie within these processes. The report by the Royal 
Academy of Engineering (2000) showed that professional engineering as a 
profession, is, to a large extent, an unclear concept and therefore undervalued 
by the public. In their words, 'the public image of engineering in the UK is 
poor, furthermore visibility of the profession is low and confused' (Royal 
Academy of Engineering, 2000, p. 8). This study underlines such a concern 
and suggests this is an expression of the identity issue for professional 
engineers. 
As addressed in the conclusion chapter, the study found a holistic concept 
and a cognitive structure of professional identity. Although the structure 
appeared to be weak, the study has captured a holistic concept of a 
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professional engineering identity held within the individual. In other words, the 
overall portrait of the professional engineer is clear; the detail of such a 
portrait, however, is faint. One possible explanation to this faint structure is 
the exploratory nature of the study and the result of dispersed knowledge in 
every component of the structure is another. 
That knowledge is central to one's identity is expressed clearly in the focus 
group; 
'But / think much more knowledge proud, professional exclusivity comes for 
the acquisition of special combination of expert knowledge. That is what 
makes us who we are. That is our trade mark. That's how we portray 
ourselves. Obviously you don't want any given time for that to be devalued in 
such a way so that actually makes you feel you know, not important or being 
taking advantage of or abused. A lot of the self-esteem in that case I think 
comes from our expert knowledge. ' [Participant 7, a Professor of Engineering]. 
The fact that knowledge is not at the centre of the construction of a 
professional engineer's identity, but appears attached to other identity factors 
such as status, security and utility, is an indication that knowledge is not a 
singular construct. Given that the design of the questionnaire was highly 
personal and engaging with subjects being asked to reflect themselves with 
each items, the position of knowledge in identity remains a puzzle. One 
plausible explanation is that the concept of professional knowledge is an 
unclear concept itself which requires further research. Such a finding draws 
attention to how professionals see their professional knowledge. In other 
words, the heart of the matter lies in the question - what does professional 
knowledge mean to individual professional engineers? A more plausible 
explanation relates to the interpretation of the study, that professional 
engineering knowledge has a secular nature. In simple terms, one may have 
professional knowledge, which is recognised in professional bodies, but the 
individual professional, in a cognitive sense, may not internalise and believe in 
such knowledge. Stryker and Burke (2000) speculate that identity is internal, 
consisting of internalised meanings and expectations associated with a role. 
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Therefore if professional knowledge is not internalised or formed any meaning 
to the individuals, they will not identify themselves with such professional 
knowledge; such secular knowledge does not involve inner valuation and 
belief. Consequently, the role of knowledge will not strongly connect to the 
self. It becomes essential to understand, the meaning of professional 
knowledge to professionals in a very personal sense. The literature suggests 
that the role of knowledge becomes an issue of innate belief within 
professional identity. To reiterate, Bernstein (2000, p. 86)'s argument, 
'Knowledge was an outer expression of an inner relationship' and that 
`knowledge is divorced from persons, their commitments, their personal 
dedications. ' 
If knowledge is a true expression of one-self, then perhaps a secular nature of 
knowledge provides an explanation to the findings of the study. So one can 
be a professional engineer and have the expert knowledge but 
psychologically, on a level of very true sense of the self, one does not believe 
in such knowledge to the extent that it is part of themselves. This leads to a 
weak connection with how they define themselves - one's true identity. The 
questions are: can knowledge be valued and yet not internalised? Is 
engineering knowledge actually secular knowledge? Is it something purely 
practical and applied that does not necessarily enter cognition as valued 
believes? If much of their knowledge is like that, why should one have a 
professional identity? What does professional engineers' knowledge mean to 
them? The real puzzle here is that engineering knowledge is, on the face of it, 
a very high level knowledge and would lead any observer to conclude that it is 
likely to be internalised and valued. One tempting explanation is that the 
sheer practicability of it prevents it from being internalised. 
Furthermore, the fact that knowledge appears to be attached to status, 
security and utility, has put the relationship between professionalism as 
membership, as behaviour (professional conduct) and as identity into question. 
If knowledge is not at the centre of professional knowledge, what is then the 
link to explain such a relationship? Professional relationships are complex 
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relationships containing many sources of tension, the most obvious of which is 
the multiple identity dilemma of being affiliated to an organisation and a 
profession (Robertson et al. 2003). The findings of the study address the 
issue of where is the knowledge actually placed within one's professional 
identity? The findings showed that knowledge is attached to every construct 
of professional identity which indirectly re-emphasises the importance of 
knowledge. There are some differences between engineers in industry and 
education on where knowledge is positioned. For industry engineers, 
'knowledge' appeared to be related to 'security'. One would expect that 
knowledge is more important for education engineers. However, the findings 
show that 'status' and 'security' were important. In one way or another 
security appears to be an important issue for all. The question rises: what role 
does 'security' play within professional identity? This brings to the fore the 
literature on boundaries in relation to professional identity. Wallendorf and 
Arnould (1988) treat ownership as a symbol of security, as an expression of 
the self-concept and as a sign of one's connection to, or differentiation from, 
other members of society. If ownership represents a symbol of security as 
well as self concept then does this make the role of the knowledge clearer in 
its relationship to professional identity? Insecurity too is reflected in earlier 
interviews where the interviewee explicitly expressed the relationship between 
insecurity, knowledge and identity: 
'People do not want to share the information because they are frightened of 
losing their position' [OB, a Head of Risk Analysis]. 
If 'insecurity' means loss of exclusivity then that 'state of mind' is likely to 
infect professional relations with an element of distrust. However, the larger 
implication of the knowledge and identity nexus is that if individuals have 
internalised knowledge about which that are insecure then the question arises 
as to whether that makes the identity insecure. One would see new 
knowledge brought by others as a source of insecurity, because knowledge 
exchanges may cause insecurity. The fact that new knowledge is brought in 
might make individuals feel that their knowledge is therefore made redundant. 
If that knowledge is related to identity, does insecure knowledge reflect an 
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insecurity of identity? Gendron and Suddaby (2004) assert that knowledge 
possessed in a given area is a trait of professional identity. They investigated 
the professional identity of accountant and introduced the idea of 'ontological 
security' as a key aspect of professionalisation process. In that, they argue, 
professionals are aimed at making the profession (including its core values 
and knowledge) central. They described that: 
`Professional security arises when one feels significantly uncertain about the 
basic feature of ambiguity, confusion, lack of confidence, and discomfort 
about one's professional identity. ' 
This implies the close relation between insecure knowledge and insecure 
identity. Consequently, professionals who are insecure about their identity 
may in the field translate into associating whose daily actions and behaviours 
undermine their profession's ability to hold jurisdiction (Gendron and Suddaby 
2004). 
It must be borne in mind that knowledge has other constituencies such as role, 
task, level of confidence of motivation. These aspects were not empirically 
tested but the important point here is that knowledge could be strongly related 
to any of these aspects without making a clear unambiguous appearance in 
the identity structure. The aspect of security that did appear in the identity 
structure may be provoked by these un-researched variables. 
The study has found that 'cooperativeness' is a strong construct of 
professional identity. This 'part of me' demonstrated that the 'wanting to 
belong' is a convincing construct within professional identity. There is a clear 
consensus that research is too big for lone rangers and therefore cooperation 
is needed. What is more interesting is that the study shows 'cooperativeness' 
strongly attached to 'salience of knowledge', 'knowledge security/insecurity' 
and 'utility'. Perhaps the questions are then leading onto what makes such 
strong connections between these factors? Is that a strong sense of 
membership bringing an individual's sense of security to sustaining 
professional knowledge? Or is there a utility sense of belonging to one's 
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professional identity? Bernstein (1977) points out that the relationship 
between a strong sense of membership creates a clear classification in the 
form of social group identity of a professional character which in turn gives the 
group a specific identity within society. In this, however, there is an issue of 
trust. Hackett (2005, p. 819) illustrated this issue that 'researchers wish to be 
near others, but not too near, to interact, but not too often or too deeply. ' This 
ambivalence behaviour draws attention to the close relations between 
'possession' and 'belongingness', which has been extensively studied by 
Sartre (2003) who indicates that the 'mine' appeared to have within relations 
to becoming self, a unity of identity. The quality of being 'mine' reveals 
oneself in and through action. It makes clear that it has a particular meaning. 
Such meaning held by individual professionals has its central thesis in 
explaining behavioural differences. In this, there is a sense of utility. If 
possessiveness explains a psychological state of one's self identity and, the 
expression of 'mine' then it is seen as a behavioural implication to such 
studies. Perhaps it is the need for a social standing that leads to the strong 
sense of membership, which produced the cooperativeness element in one's 
professional identity. 
In terms of the concept of willingness as has been treated in knowledge 
transfer, much of the explanation comes from social exchange theory (Watson 
and Hewett, 2006), but this approach sees willingness inferred by action. The 
concept of willingness, however, still remains unclear. If there was a concrete 
thing called willingness, then the study could say that these willingness 
dimensions have relationships. The study, identified that willingness is not an 
unidimensional concept, and proposed eight willingness indicators to support 
this idea. Such an approach proved to be useful in understanding the nature 
of willingness. The measurement of something by its direction based on the 
magnitude of its influence is a useful analytical method. 
In some respects the data on willingness stands on its own. In that it 
interestingly shows differences between samples and indicators. For the 
education and research sample, indicator 7 `if I would receive new knowledge 
in exchange' and indicator 2 'if I could trust my colleagues' were important 
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indicators, whereas for industry and non-research sample, indicator 3 'if I had 
legal guarantees and permissions' is the influential indicator for positive 
willingness to disclose knowledge. What is interesting here is the fact that the 
data drew a clear divide between the samples: education and research fell 
into the same category; industry and non-research into another. Clearly, 
'receive new knowledge' and 'trust' is the important issue for education and 
research engineers. In contrast, 'legal guarantees and permissions' is a 
central issue for engineers in industry and non-research. In a sense, this 
serves as a reflection to their professional identity. 
The connections between identity and willingness were, not unexpectedly, 
tentative: It is worth mentioning that willingness indicator 5 'if it would enhance 
my professional standing' and indicator 6 'if it would make me well known' 
appeared to be the indicators across all samples and mostly related to identity 
factor 1 'status'. The interesting point is that these two indicators are 'fairly 
strong' but also widely distributed across the samples are the ones that relate 
to identity. This phenomenon illustrated the difference between the industry 
engineer and the education engineer. This can be found in the focus group; 
'In industry you do problem solving; a product you need to launch by a 
deadline. Everything works around that. It doesn't really matter who 
publishes what. It is all going on in the past. It is really integration of 
knowledge. In that process you can get creative you come up ideas. But that 
is not the purpose. While in the university environment we're not working on a 
product - we're all working our brains, we are trying to be clever. So that is 
what we trying to do. That is the major problem. What are you interested in 
as an academic? You are trying to sell it to industry. That is the fundamental 
problem for knowledge transfer. If somebody is prepared to say I am going to 
give up publishing papers, I have done enough; my aim from knowledge is to 
have money. So then you can target industry, and then you work for industry, 
integrate owners. Some of my colleague do that, they put lots of effort in' 
[Participant 6, a Doctor of Engineering]. 
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In this excerpt there is tension. How professional engineers make use of their 
knowledge, and where they place their knowledge seems directly related to 
how they see themselves. The connections between identity and willingness 
provide an explanation to such a process. 
The basis of the conceptual model (see Figure 2.2) proposed in this study was 
that willingness to disclose was not an automatic process. The model was an 
illustration of the process by which the structure interacts with willingness. 
The starting point of the model is when the identity is activated. When a 
professional is confronted with an issue of 'fit' the study suggests at that 
moment the issue of knowledge ownership becomes conscious and therefore 
a determinant of the degree of possessiveness. In this respect the literature 
review (see Chapter II) of the study argued for a process involving 
possessiveness and ownership of the knowledge. It was not expected that 
the cognitive entity would be directly influential on willingness, yet small 
connections were found. 
In the light of experiments, the original model proposed in the literature review 
can now be revised. The findings confirmed the original proposed model; 
however, in the light of all the data, the model was revised. It was expected 
that expert knowledge is both owned and self-categorised within identity, 
which the study regarded as a psychological possession of knowledge. The 
essence of the proposed model was that, it is this psychological sense of 
possessiveness of knowledge, the study argues, that is the key construct of 
one's professional identity. The key assertion of the model which is drawn by 
the data is the secular nature of professional knowledge. It is in this respect, 
that secular knowledge places a role within the construction of professional 
identity and the possessiveness behaviour, which leads to one's willingness to 
disclose knowledge. 
260 
YingFei Gao Chapter VII Discussion 
Figure 7.1 displays the revised model; it shows the process from identity to 
willingness: 
ism Individual 
-ýý 
Secular 
knowledge 
utility 
Professional confronted 
with request 
to disclose their 
professional knowledge 
High salience of 
knowledge 
fit with situation 
Identity activated 
Feelings of 
possessiveness 
Possessive 
behaviour 
Willingness to 
disclose 
and/or exchange 
Professional 
group affiliation 
L Internalised Intervening 
knowledge 
Dilution through 
diverse 
Networking and 
social capital 
accumulation 
Figure 7.1 
From identity to willingness (the revised model) 
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In this revised model, secular knowledge and internalised knowledge illustrate 
two levels of knowledge and its relationship to first, professional identity, and 
second, their willingness to disclose knowledge. As a consequence, if 
professionals treat their professional knowledge as secular knowledge, such 
knowledge is less attached to their identity. Then only one condition leads to 
the activation of their identity, that is utility. On the other hand, if professional 
knowledge is internalised, this may lead to a strong connection to professional 
identity, hence a salient professional identity. Whether knowledge is 
internalised or secular, these conditions will differentiate possessive behaviour, 
and consequently infer an individual's willingness to disclose their knowledge. 
7.2 Further Research 
Based on the findings of the current study, several directions for further 
research seem potentially fruitful. To begin with, the conceptual model 
proposed in this study evokes two areas of psychology, namely the 
psychological ownership and identity theory. The rope bridge that goes 
between these two areas is contested ownership between the individual and 
the group. The issues raised by van Dyne and Pierce (2004) about 
employees and 'their turf is mirrored in the study's conception of knowledge 
ownership. One possible strategy might be to work backwards from disclose 
and exchange. To this end some measure of possessiveness or willingness 
needs to be researched that will reveal the state of the ownership contest. 
Problems exist in the group identity side. Although specialisation may make 
the identity of knowledge fairly clear, the individual's feelings of security about 
it and possessiveness towards it are difficult challenges for empirical study. 
Furthermore whilst it may be relatively easy to identify group affiliations, the 
level of affection, loyalty and gratitude are variables that intervene in 
attachment. 
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Furthermore, the study suggested that identity-related constructs have the 
potential to inform the understanding of knowledge transfer behaviour. By 
acknowledging the importance of professional identity to people's sense of 
self, a professional identity perspective adds to the understanding of reluctant 
behaviour by drawing on the important link between identity and the person's 
sense of self. Such a perspective should improve explanation and 
understanding of inter-professional behaviours, in particular within the context 
of knowledge transfer or exchange. To improve the usefulness of the 
professional identity perspective in the organisational arena, there must be 
significant interchange between management and psychology. It is this type 
of interchange that will further the understanding of how identity-related 
constructs impact knowledge transfer phenomena. It should lead, in turn, to 
extensions of and refinements to social identity theory itself. Clearly there is a 
need for further theoretical development. In terms of the identity construct, 
the study, however, suggests that 'work centrality' can be assumed, for the 
study has shown 'work centrality' remained as an outside variable in the study. 
Innate knowledge and ambiguity of knowledge is an area worthy of further 
research. Bernstein's work (1977 and 2002) provides a meaningful insight to 
the meaning of knowledge, in his words 'inward knowledge'. What is more is 
the outwards action such inward knowledge might be contributing to. Such 
interpretations against general term of knowledge which have been well 
researched, and a temporal dimension about innate knowledge and its 
relation to behavioural decisions is virtually absent from the literature. What 
innate knowledge do individuals hold at particular points in a knowledge 
exchange situation? To what extent is innate knowledge stable and to what 
extent do they shift with individual status changes? Cross discipline 
researches are highly encouraged, for example, using psychology literature in 
explaining managerial behaviour. The results of the current study, call for 
further research in this area, which should benefit analysis and provide yet 
another fruitful path to enter in further research. 
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Another area worth researching are the boundaries between professionals, 
which will contribute to the understanding of how identity is formed rather than 
just what identity is. Furthermore, an important step for further research will 
be to determine the predictive power of the identity measure of this study 
compared to the importance placed on varies identities. Additional work is 
also needed to elucidate the relationship between the identity structure and 
willingness indicators. 
Although the notion of 'strong reciprocity' offers an explanation as to motives 
that might be behind willingness, it does not offer a complete explanation of 
the degree of willingness itself. As self-interest cause breakdown of 
cooperation (Fehr et al. 2002), it is suggested that the relationship between 
self-interest and willingness is a key area of future research. It will make a 
significant contribution to the literature by having further clarification of a 
willingness concept, be multi-dimensional or unidimensional. The study 
encourages further research in testing the current willingness indicators. It will 
be very interesting to develop a set of scales for the measure of willingness. 
The meaning of the relationships between willingness indicator 5,6 and 
identity factor'status' may require further exploration. 
While the cognitive identity structure is presented and new constructs of 
professional identity is found in the current study, further research should also 
be directed at testing and applying the structure model among various 
populations to determine how the structure and constructs may differ across 
professional disciplines. In addition, further research could usefully proceed 
by a more systematic comparison between different types of engineers. More 
specifically, the tension between professionals (Hackett, 2005). An 
experience sampling approach (whereby participants report experiences and 
feelings several times throughout the day) would help to gather real-time 
affective experiences on the knowledge transfer behaviour, to supplement 
retrospective accounts (e. g., Fisher, 2002). 
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Further research will clearly be needed to understand how professional 
identities in general, change over time. Such study will require different 
methodologies from the current research, for example, longitudinal study and 
ethnographic analysis. Finally, managerial research on knowledge transfer; 
more focus on the organisational level and group level; more focus on 
variation within individual professionals would point us towards a more 
realistic sense of the relationship between individuals and their psychological 
ownerships. 
The study raised the issue of how people relate to their job knowledge. What 
does secular mean in this context? The idea itself is in need of explanation. 
The relationship between the nature of secular knowledge and believed 
knowledge is important and interesting because it seems to arbitrate the 
model. An understanding to such a relationship and its relation to 
professional identity is an interesting area which requires further research. 
Prior to exploring these relationships the current study suggests that a number 
of questions need to be addressed: how does one internalise knowledge? 
Does internalise means possessiveness? Does either mean identity? What is 
the relationship between professional self and self-recognised self? These 
questions are the important areas which are brought by the findings of this 
study. Also, the assumption that the experts will automatically value their 
internalised knowledge is questioned by this study. The arguments 
concerning the role of knowledge have to be balanced with some concern for 
the stability of identity itself. 
To capture a truthful structure of identity is, in many senses, problematic 
because it assumes identity to be stable. Seeing identity in terms of structure 
is to an extent at odds with the arguments about its ability to change. For 
example, the process of identity is said to be fluid, unstable and reflexive 
(Alvesson and Willmott, 2002) and thus ever-changing (Hall, 1997). However, 
the results of the study show that an approach based on reasonable stability 
should be considered as an alternative method in the research on identity 
constructions. 
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Finally, as the study implies that knowledge is not directly related to identity, it 
would be worth examining connections with related concepts such as role 
perception and self-efficiency or job confidence. This would be a circular 
argument if these aspects are then related to professional identity. 
Although the study was not directly concerned with image, in the light of the 
findings of the study, it would be appropriate not only to look at an engineer's 
perception of their own knowledge but to compare that with how those outside 
the profession (in society) perceive engineers' knowledge. Society's view 
may well be reflected in that of the individual engineer. 
7.3 Contributions of the Study 
This study has made a contribution in a number of substantive and 
methodological areas. In making tentative connections between identity and 
willingness, the study has shown that it is possible to relate cognitive 
structures to behaviour. It has introduced the principal of the activated identity 
in a direct way not previously found in the literature. In substantive terms the 
study has contributed to the at present, small literature on the psychology of 
knowledge transfer. 
The study has found a portrait of professional identity, identified an existence 
of a generic engineering identity and a cognitive structure to such an identity; 
it draws the similarities and differences between different categories of 
engineers; it contributes to the understanding of how professional identity is 
constructed in a cognitive sense. In doing so the study contributes to the 
practical issues which form the debate within the engineering profession itself. 
The study does not contradict the literature that advocates identity as a 
moving concept but does show that it can be portrayed in a static but useful 
sense. What is more, the study illustrated that willingness is not a unitary 
concept. The study established the connection between identity and 
willingness, which provide an explanation to the power of identity in a 
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behavioural sense. It brings a psychological perspective to the process of 
knowledge transfer in which structural dimensions of professional identity are 
envisioned to play a role in the process through intervening effect upon the 
willingness of individuals to disclose their knowledge. 
Perhaps the most important contribution of the study is the questions which it 
raises and the assumptions which it refutes. The way the study framed the 
dilemma of relating groupness, professional conduct and identity is helpful to 
research. The finding that knowledge is not central to identity does not refute 
the importance of knowledge but it does suggest that it cannot automatically 
be assumed. There are clearly other processes involved which need to be 
investigated. Primary amongst these is the secular nature of knowledge. The 
study raises some important issues that surround the internalisation and 
valuation of knowledge; principle among these is the idea that knowledge can 
be secular and detached from identity. What type of knowledge becomes 
secular in this sense? The key, suggested by this thesis, is to understand 
knowledge as a possession. Without understanding how and which 
knowledge becomes valued in a way that leads to possessiveness, the 
relationship between knowledge and identity cannot be established. 
In methodological terms the study established the application in a series of 
qualitative studies resulting in a quantitative output. The findings of the study 
suggest the relevance of questionnaire methodology of identity measure 
development, in searching for a cognitive structure of professional identity 
rather than an 'interview only' approach. The method of Green's successive 
categories proved to be a useful method in measuring distances and 
comparing or ranking the statements. 
The issues raised by the study are generic and can be applied to other areas 
of professional activity and association. The issues raised in this study can be 
generalised beyond engineers. Management as a profession shares the 
same concerns. If there is a corpus of knowledge that defines management 
as an activity, then does that imply that its practitioners interpret such 
knowledge as an internalised value? And do they seek part of their identity 
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through that knowledge? Is managerial knowledge something that people 
attach to their identity or is it something one does rather than something one 
is? The evidence from engineers suggests that the utility value of knowledge 
plays a role in whether or not knowledge is internalised and related to who 
one is. It also suggests that having an authoritative professional body is an 
influence in knowledge security. 
Finally, the study contributes an individual dimension to the context of 
knowledge transfer. It shows that behind the legalism, the networks, the 
systems and structures there is a personal dimension involving complex 
relationships between status, knowledge, ownership and group affiliation. 
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Topics: APPENDIX I 
Identity and interaction in the process of knowledge transfer 
Issues: 
What are the elements of interaction? 
What are the elements of identity? 
Interview Guide/schedule 
" Starting the Interview 
Introduce the purpose of the interview: 
Thank you so much for taking your time do this interview with me. 
I am really fascinated about how knowledge is being transferred. 
The purpose of this interview is to try to understand the process of knowledge transfer. 
Ask participants about their background: 
How long have you been working for the company? 
Have you always been working in this industry? 
Getting to the point: 
Can you tell me about what project you working on now, which involved knowledge transfer? 
0 Phrasing questions 
Section A) ( III-renl Role 
/ am going to talk to you about your 
current role, responsibility... 
Imagine you go to a party, what do you say The person has an occupational Job title Occupational identity 
when somebody ask you what do you do? self-identity as is motivated to 
behave in ways that affirm and Preferred title at Self identity 
How would you like to address yourself on enhance its valued attributes work and off 
a name card? (Miller, 1962). work 
Role identities are self-concepts, 
How would you describe/introduce self-referent cognitions that people People believe in 
yourself at a work meeting? apply to themselves as a who they are 
consequence of the structural role 
How would you define your tasks or positions they occupy, and through 
duties? a process of labeling as a member 
of a particular social category 
Suppose a visitor came to your work place LBurke 1980; Thoits 1991). 
ask you what do you do, then what would Self-concept as "the totality of the 
you say. individual thoughts and feelings 
having reference to himself as an 
Do you go out with any of your object" (Rosenberg 1979). 
colleagues? 
Probes 
What do you talk about? 
Can you tell me a bit more about yourself? 
(to obtain more specific detail about their 
current role) 
285 
Section B) Individual Role in Project 
About individual experience... 
How do you feel about being a (manager)? 4 ways of knowledge is transferred: The way of Experiences influence their 
involvement, association, gaining roles 
How do you communicate with the others? experiences and direct education knowledge is 
(Simmonds et al. 2001). through different 
types of 
Socialisation also occurs in interaction. 
informal social meetings outside of 
work place where mutual trust can 
be created and shared (Nonaka et 
al. 2000). 
What have you learnt by being a Personal experience is to be the Individual Knowledge gained through 
(manager)? genesis of organisational learning. experiences play experiences 
(Nonaka 1994). an influential in 
Probe: Experience was the most influential gaining 
Can you give me an example where you dimension in knowledge transfer knowledge and 
past actually played part in your current (Simmonds et al. 2001). passing on 
job? Socialisation is a process of knowledge. 
converting new tacit knowledge 
through shared experiences 
(Nonaka, et al. 2000). 
The vast bulk of our knowledge of The relationships Knowledge gained through 
How do you gather the required fact is not gained through direct between interaction with other (s). 
knowledge to make the project work? perception but through the second- interaction and 
hand and n th-hand reports of the tasks and 
perceptions of others, transmitted knowledge 
through the channels of social 
communication (March and Simon, 
1958). 
Section C) 
Individual Role within Group 
About experiences within the group: 
How did you learn? 
Can I take you back to your first day at Early socialisation emphasises Early interaction Interaction is stimulating the 
work, would you feel apprehensive? general values more than the influences later work progress in a group 
specific goals in the appeal to the way people 
Probes: general values. work (i. e. 
Why yes and Why not? willingness to 
How did you get information? share knowledge). 
(When you first join the group did you 
have to pretend/be-guarded/suggest you 
already you appreciate the knowledge? ) 
What have you learnt about your work 
since you started? 
Can you give me an example of how did Socialisation typically occurs in a Interaction in The process of learning by 
you learn when there is something new for traditional apprenticeship (Nonaka, apprenticeship interaction 
you at work? 1994). and its benefit in 
learnin . 
286 
How did you locate your group members? Socialisation facilitated by means People seeking a Self identity influencing 
Any particular reason? of to locate and learn one's role meaning of individuals' behaviour 
What do the group members are mean to within the organisational context themselves so that within a group work 
you? (identity), to make sense of the leads to who they 
What are the training provided for the situation and discern a purpose for associate with. 
project? Who will get the training? being there (meaning), to recover a 
How do you gather information from your sense of self determination 
team members? (control), to connect with others, 
Probes particularly one's peers (belong) 
What is your daily route as a (manager)? (Ashforth 2001). 
Identity is socially constructed. 
People in a social groups have a 
need for some stability of meaning 
(Whetten and Godfrey, 1998) 
What did you learn by working with the Externalisation is ability to People are able to Interaction makes tacit 
others? translating tacit knowledge into a translate what knowledge to be explicit 
How did you control the communicable form (von Krogh et they know by 
progress/improvement of the project? al. 2000). interaction 
What happens when a new member joins Originating interaction: beginning Knowledge Interaction provide a space 
your project team? interaction that is how individuals transfer process for people to share 
How do you introduce/locate the new share feelings, emotions and becomes experiences, then help the 
comers to your project team? experiences. This seen as the only smoother when process of knowledge 
Probes way of transferring tacit knowledge feelings, emotions transfer 
Can you give an example? What has been (von Krogh et al. 2000). and experiences 
changed? are shared. 
What were your views or feelings about 
working with others? 
What has been changed in terms of work 
process? 
What happens when one of your team Conversing interaction allows a Gaining Different stages of 
members don't understand some of areas group of people to share mental knowledge interaction 
they working on? models and skills of individual through 
members (von Krogh et al. 2000). discussions in a 
How do you communicate with the group group. 
members? 
Probe 
Were there any disagreements? 
How do you communicate with the other Documenting interaction is efficient Different stages of 
project team? in a collaborative environment. It interaction 
Probe involves the combination of 
What were the problems? presentation of existing explicit 
knowledge (von Krogh et al. 2000). 
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Appendix 2. Identity and Interaction in the Process of Knowledge Transfer: 
Evaluation Pilot Study 
A1.1. Background to the Pilot Study 
The aim of the pilot study was to understand the process of knowledge transfer, identify the elements in the 
process of knowledge transfer and investigate the barriers to individuals in the process of knowledge transfer. 
Identity and interaction in the process of knowledge transfer were defined as the topic for the study. The 
researcher hoped to gain a better understanding of the elements of the process of knowledge transfer. 
Semi-structured interview has proposed as a research instrument for this study. 
The principle aims of the research are the discovery and elaboration of the relevant literature/knowledge 
relevant to the concept of self-concept together with its connectivity with the theories of knowledge transfer 
and the issues of identity and interaction in the process of knowledge transfer. 
It might be worth to mentioning the related main study objectives are: 
i. To explore the relationship between identity and the process of knowledge transfer 
ii. To investigate the elements of interaction 
iii. To investigate the elements of identity 
iv. To explore the issues in the process of knowledge transfer 
v. To single out some crucial elements that might affect the process of knowledge transfer 
A 2.1. The Pilot Study 
2.1.1 The Semi-structured interview guide 
Semi-structured interview gives the researcher a path to explore the issues that might appear in the process of 
knowledge transfer. The interviews conducted for the pilot study were related to the process of knowledge 
transfer. The interview was not a `verbal questionnaire' but a means of suggesting prompts to get the 
respondent to talk freely and in his/her own terms about his/her experiences and feelings. The study design 
was open ended, to allow unplanned themes to emerge from the data. It was set by the semi-structured 
interview guide with a series of probes in the interview guide. 
The objective of the interview was to gain a better understanding of the process of the knowledge transfer, and 
explore the issues in the process of knowledge transfer. In exploratory studies there can be no simple way of 
obtaining adequate samples of significant others and relevant constructs, which do not involve some form of 
interview with the respondent (Weinreich 1980). Based on the literature review, the issues for the interviews 
were focused on identity and interaction. The semi-structured interview provided the interviewer high degrees 
of exploration by firmly setting the agenda and limiting the topics for discussion, and also by allowing for 
interviewees themselves to contribute a considerable `freedom' and `thoughts' which, interview guide has 
planned. 
After some rapport-building questions about the interviewee's work experience, each interviewee was asked 
and explored with following questions: 
Section A was on current role: image you go to a party, what do you say when somebody ask you what do you 
do? How would you like to address yourself on a name card? How would you describe/ introduce yourself at a 
work meeting? How would you define your tasks or duties? Suppose a visitor came to your work place ask 
you what do you do, then what would you say. Do you go out with any of your colleagues? It was then 
followed by probes: what do you talk about? Can you tell me a bit more about yourself? 
Section B was on individual role in project, basically it was about individual experience: How do you feel 
about being a (manager)? How do you communicate with the others? What have you learnt by being a 
(manager)? This question was followed by a probing question: can you give me an example where your past 
actually played part in your current job? How do you gather the required knowledge to make the project work? 
Section C was on individual role within group, it was focused on experiences within the group, for example, 
how did you learn? The questions were as follows: can I take you back to your first day at work, would you 
feel apprehensive? These questions were then followed by probe questions: why yes and why not? When you 
first joined the group did you have to pretend/beguarded/suggest you already appreciate the knowledge? What 
have you learnt about your work since you started? Can you give me an example of how did you learn when 
there is something new for you at work? What happens when one of your team members don't understand 
some of the areas they are working on? It was then followed by some probe questions, such as: were there any 
disagreements? What were the problems? 
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2.2.2 The Samples 
The sample of the pilot study consisted of senior managers and company directors which were drawn from a 
business environment. Interviews were taken with two senior managers from a commercial bank in the city, 
London and four company directors from a utility company in Rochester, Kent. 
Two practice interviews were taken before the actual interviews. Two practice interviewees both had a 
professional management background. They were involved in different projects management as a senior 
manager. The practice interviews approved to be helpful to the researcher in terms of gaining a better interview 
skill. 
The researcher has taken an 'opportunistic' approach when choosing the samples of the research because the 
researcher has access to both companies therefore it began. This approach has proved to be very helpful in the 
efficiency of processing the pilot study. The interviews were completed by means of six interviews from the 
beginning of June 2004 to the beginning of July 2004. The interviews lasted about an hour on average. Of the 
8 interviewed, 6 were male, aged 23-55, two were female aged 31-36. 
2.23 Findings from the Pilot Study 
This analysis is based on the interviewee's views and experiences on the process of knowledge transfer. 
Content analysis could be useful in terms of analysing the interviews because the researcher is exploring the 
key themes (see Appendix 2. a for an example of the interviews) 
1. Identity 
Alvesson and Willmott (2002) claim that the construction of knowledge and skills are key resources for 
regulating identity in a corporate context as knowledge defines the knower (p. 630). The issue of identity was 
appeared to be an important facilitator/influencer in the process of knowledge transfer. The directors were 
referred to identity as a barrier in the process of knowledge transfer. Several examples were given in the 
interviews: 
'A lady came from existing team she came cross and she felts she was a real expert. It was obvious that after 
awhile, the way she did the things was not best way did things. 
She was obviously taught in the style the 
company she was working with, where we taught the style more free and open. Two styles did not really match. 
It gets to the point where the knowledge of the new team was beginning to over tack the knowledge of old team. 
The person from the old team was less creditable. They are not taking much notice of They felt they have 
taken on a lot. That's probably the benefit of her side because being a smaller organisation/team. The person 
was really redundant. So we try to make her more like knowledge resource rather than a trainer. '(MM) 
At the same time, the director was referred to the positive influence of identity. 
It was important for the director to have identified the issue of identity in the process of the knowledge transfer. 
Identity would have stayed as a barrier in the process of knowledge transfer: 
'The major change was she was seeing as a resource/expert rather than a trainer. That is where we gained the 
most existing knowledge as an outcome than imposing the knowledge. She was willing to pass on her 
knowledge. This worked out quite well. '(MM) 
The following quotes indicated that identity has its function. In another words, utility. Identity were used for 
various purpose depends on the directors and manager's situations. 
'Business owner. IT business owner with nine employees. But quite of en that qualified with size of employees. 
But it also depends who I am talking to. If it is a business man than 1 will be more specific'. (MM) 
'Quite often director or co-founder that qualifies me with who I am in the organisation. Hopefully to get me 
with right decision maker. '(MM) 
'Not lots of people know what is credit risk They understand when you say finance. Usually I say finance 
because only few people can understand. If they want to specific then I say credit risk. '(OB) 
Moreover, there are other types of identity has appeared to be important in the process of knowledge transfer, 
is the recognition of self identity. This has indicated in the interview below: 
'Introduce myself by name rather than position. I will introduce what division I work for and my area and 
expertise in'. (AH) 
How do people see themselves professionally also appeared to be an important aspect that might affect the 
process of knowledge transfer. This has shown in the interview with the senior bank managers. 
"The one who does not share the Information sees himself as manager. He had communication issue with 
me. He does not even share with me. I had meeting with him. He has an official attitude. The other one does 
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not want to become manager but he does not want to do the work intensely. I found solution for the one who 
left now. 1 put him to work with the one who wants to be manager. So they see the competition. They end up 
manage each other. The result was even better. " (OB) 
"A girl I managed in my previous team. I found out that one of her strengths was responsibility. I realised that 
and I have to back of She saw herself as a manager, she was a junior/trainee analysts. She was inconsistent at 
work. I have given her more responsibilities... it brought best in her at work" (AH) 
"People do not want to share the information because they are frightened of losing their position! As a 
manager, if you understand too much then can be weakness. I need to learn more on this if I should react or 
not. If I react too much then become a teacher, which Ido not want. " (OB) 
This was a very interesting point. In this sense, the identity issue was interpreted as threatened identity 
because people get frightened when they felt their own knowledge might be taken over by the others. This may 
lead to a result of losing their power or position in the company. Therefore they do not want to share any 
information with the others in the company. 
Shared identity appeared to be a stimulator in the process of knowledge transfer. This was further shown in 
the interview below: 
"We share lots of knowledge with people. There is commonality there. " (MM) 
II. Interaction 
Interactionists note that interaction can be seen as a way to provide a space to encourage participation at 
different levels in a right context (Yardley and Honess, 1987). Further, interactions are said to lead to efficient 
knowledge transfer (McCall and Simmons, 1978). The positive aspect of the interaction appeared from the 
director and the senior managers' interviews: 
"I spent lot of time to talk to her in certain degree. " (MM) 
"The environment and people becomes more relaxed and open. "(MM) 
'I rarely go out with my colleagues. The group I am in there is not much social. Because we don't have much 
social in this department. Now we have a smaller group so we are trying to have some. At least once a month, 
we started now. Just go for drink and to talk about some other thing than only work, two times now... It is quite 
enjoyable. Especially we have different people from different countries. It has created some boundaries. "' 
(OB) 
'It has been friendly before. Now, we have better synergy. It has helped working process.... If you are in a 
good term with someone. Next day, you will feel free to ask something when you needed to ask something. It 
like kind of friendship. It helps ! think. ' (OB) 
'Lots of time we talk about interest outside work Even outside my immediate team is still a multi cultural 
environment. You get a greater understanding of to make one another jobs easier. People work better as a 
team. ' (AH) 
These quotations have, however, not shown that interaction has a strong influence in the process of knowledge 
transfer. 
III. Unexpected result: Personality 
Personality has appeared to be an unexpected result of the interviews. The interviewees have indicated 
personality as an issue in the process of knowledge transfer. 
'Personality can be a big issue. You have talented people. You have also this people who move higher. 
People want to move as much as they can. We are in the same team..... Everyone has different personality. It is 
very challenging especially in this group everyone has very strong personality. ' (OB) 
`It is all depends how to handle the situation. Sometimes how you want to hide. It shows part of ms1. It 
appears from time to time. I am not sure I like it but that is the job. ' (OB) 
'It is really personality issue. It is very difficult for a person who likes to control everything to actually put 
faith in their staff. I interested in their destination. ' (AH) 
"I think everybody has to manage their boss to a greater or less extends in terms of what expectations they 
have... the personality type of your boss. My current boss is very much micro manager; this has disturbed the 
way we passing on information.... " (AH) 
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2.2.4 Evaluation of the Pilot Study 
The major findings of the pilot study can be summarised as the issue of identity, and personality. These can be 
presented as follows: 
0 Personal experience helps in identifying other people's role. 
" Identifying people's appropriate identity will stimulate the process of knowledge transfer. This might 
be to do with matching how people identify themselves-self identity and how other people identify 
their identity. 
" People change their identity according to the situation. They see this link to the benefit in being 
valued in a mutual way. It is important to be qualified with who they are. This, in another word, is 
that identity has its function. 
" What the researcher has learned the most in the interview with the senior bank manager was that the 
reason people do not want to share the information/knowledge is because they are frightened of 
losing their position. The researcher sees this as a big issue in the process of knowledge transfer, 
where professional identity comes first in the process of knowledge transfer. People do not want to 
lose their professional identity, in doing so they try to keep what they have. This, can be observed in 
the interviews that people's unwillingness in sharing their knowledge at work. 
Knowledge becomes possession. The relationship between the person and knowledge become an 
ownership. Therefore, it has built up a barrier in the process of knowledge transfer. 
" But as management aspect, the bank senior manager's example has shown that if you could identify 
what people's professional identities are and put them into the right context then it will become a 
motivation in the process of knowledge transfer. In another word, professional identity acts as a 
facilitator in the process of knowledge transfer. 
3. Conclusion and Critique 
The pilot study has revealed various issues in the process of knowledge transfer. These findings directed the 
researcher's attention away from a managerial perspective to psychological perspective of the process of 
knowledge transfer. In particular, the findings suggest that identity can be a barrier in the process of knowledge 
transfer. People's different degree of willingness in exchanging information is evident. At this stage, the study 
has found `identity' as a strong element in the process of knowledge transfer but the findings on the impacts of 
'interaction' appeared to be less strong compared to the impact of identity in the process of knowledge transfer. 
The pilot study has influenced the thinking of the researcher, in the way of taking the consideration to the next 
step of the research. The findings of the pilot study thus offered a theoretical integration that suggest 
professional identity should be taken as a major consideration in the process of knowledge transfer. The 
researcher felt there is a need of an in-depth investigation on professional identity and its utility in the relation 
to the process of knowledge transfer should be made. 
The limitation of the pilot study can be summarised as follows: 
" The interviewee's organisation did not have a current ongoing knowledge transfer programme. It is 
therefore limited to some aspects of exploration for the pilot study. 
" The interviewees were only represented business practitioners. It could have elicited a richer data by 
accessing both scientific academics and business practitioners. 
4. Contribution of the Pilot Study 
This pilot study examined a phenomenon in the process of knowledge transfer. Professional identity is seen as 
a barrier in the process of knowledge transfer where personality rather, appeared to be as an intervening 
variable in the knowledge transfer process. 
The findings of the pilot study have led to a numbers of assumptions to be made that is i) professional identity 
will influence the degree of willingness in the process of knowledge transfer; ii) identity has its function, in 
other words, a level of openness to disclosure and a propensity to exchange based on mutual interest; iii) 
knowledge is a main construct of professional identity. 
Reference: 
Alvesson, M. and Willmott, H. (2002) "Identity regulation as organizational control: Producing the appropriate 
individual" Journal of Management Studies, Vol. 39, No. 5, pp. 619-644. McCall, G. J. and Simmons, J. L. (1978) Identities and Interaction, New York: Free Press. 
Weinreich, P. (1980) "Manual for identity exploration using personal constructs", No. 45, Birmingham: SSRC. 
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Appendix 2. a [An example of the interviews] 
A Managing Director of a Utility Company 
Rochester, Kent, 22 June 2004, Interviewee Code: MM 
[Interviewer]: How long have you been working in this company? 
[M. M]: just over two years where this company formed. I have always been working in IT for about 25 years. 
But I worked in manufacturing, dot com, and construction industry. Although I have always been in IT but I 
have a mixture of IT process applications in many industries. The industry I liked the most is leisure industry. 
It is a top industry and people work in this industry is more friendly and easy going in terms of the nice 
atmosphere of work. 
[Interviewer]: Can you tell me about the project you are working on now, which involve knowledge transfer? 
[MM]: We recently took over the customer care function for an American company. We bought out. The 
customer care function was provided by an outsource company in France. Due to various reasons the group in 
France, they had quite few people left the company, they decided they did not wanting to do the business so we 
took over. In doing that, I was the one handled all the knowledge. In terms of knowledge transfer and things 
like that, there is a process there in the historical knowledge about what do we know about the past, the 
processes and how we were going to support the customer care team. Also, it is about how we are going to 
conduct our side in terms of this business. 
[Interviewer]: How many people working together on this project? 
[M. M]: There are four people involved in actually delivering this two weeks training. 
[Interviewer]: Can you tell me a bit more about this two weeks training? 
[M. M]: They have a training manual. This covered lots of aspect of the operation but lots of them are not 
relevant anymore. Through personal experience we set up who would be relevant to the role. We set out some 
background of information that people would need. We sent them all out then split different the task and dates 
effectively, covers certain aspects. 
[Interviewer]: Who was the one decide who to have the training? 
[M. M]: I guess it was a group decision, well, it is actually I and [another person's name] work through all the 
aspect we want them to train then made the decision. Then put them into different days. We did a whole week 
of formal training and another week of hands on training. The formal side of it I probably did at least two days 
of that. I had practical experience in working within Dot. com business. In terms of beyond job training, that 
was done by a member of the team from France. We sort of deployed mentoring type system. We make 
ourselves available to answering questions. We just want to make them comfortable. We want to encourage 
people to ask questions and given them the knowledge here and then. The process was we set a training plan. 
We employed three staff: A week formal training, hands on and then a period of mentoring till they were 
pretty much fully trained and they were able to do the job. 
[Interviewer]: Did they have to do the exam by the end of the training? 
[MM]: we did not really set up any measurement as such. It was Just one to one. There wasn't any strict 
measurement. It has being quiet informal environment and not many people. We felt it was not necessary to 
put it into exams like that. 
[Interviewer]: Were there any difficulties during the training? 
[MM: ] Not difficulties as such. Nothing major but probably more personality issues, 
[Interviewer]: Can you give me an example of this? 
[MM]: A lady came from existing team she came crosses and she felts she was a real expert. It was obvious 
that after awhile the way she did the things was not best way did things. Some tension built up. She was 
obviously she was taught in the style the company she was working with where we taught the style more free 
and open Two styles did not really match. It gets to the point where the knowledge of the new team was 
hPginning to over take the knowledge of old team. The person from the old team was less creditable. They 
werknot taking much notice of. They felt they have taken on a lot. That's probably the benefit of her side 
because being a smaller organisation/team. This person was really redundant. 
[Interviewer]: How did you solve this problem? 
[MM]: We tried to make the focus more from her skills on historical events information I suppose to in passing 
day to day so not actually on how to do things but how things done in the past. We were trying to take the 
focus away from `we did this way' rather than `you should do it this way'. So. we were trying to make her 
,,, pre like knowledge resource rather than a trainer. I spent lot of time to talk to her, to a certain degree. The 
period was not particular busy period. It was not required lots to do. Maybe there was something to do with 
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her expectations. I don't think her expectations were correctly set from her organisation. So when she came 
here she had wrong expectation. But with guidance it all worked out in the end. 
[Interviewer]: What was the major change after you treated her as an expert? 
[MM]: the major change would be she was seeing as a resource/expert rather than a trainer. That is where we 
gained the most existing knowledge as an outcome than imposing the knowledge. She was willing to pass on 
her knowledge. You know as an expert rather than a trainer that is how it worked. This worked out quite well. 
[Interviewer]: Now we are going to talk a bit on your current role. How would you like to address yourself on 
your name card? 
[MM]: Often I don't put a title on because there are many parts of aspects I do. Often I just have my name. 
[Interviewer]: let's imagine if you are going to a party. What would you say if someone asks you what do you 
do? 
[MM]: Business owner. IT business owner with nine employees. But quite often that qualified with size of 
employees. But it also depends who I am talking to really. If it is a business man then I will be more specific. 
[Interviewer]: if someone comes to visit your organisation today, how would you introduce yourself to this 
visitor? 
[MM]: it depends on the type of visitors. Quite often, I would say the director or co-founder that qualifies me 
with who I am in the organisation. Hopefully that will get me with right decision maker. 
[Interviewer]: Do you normally go out with your colleagues? 
[MM]: Yes. 
[Interviewer]: What do you normally talk about? 
[MM]: If I go out with the co-founders, then we talk about the business, our directions. But if I go out with the 
whole company then there are certain aspect I should not talk about, we will then just talk more social stuff, 
relationships and what's on the TV etc. 
[Interviewer]: Can you think of any changes after went out with your colleagues? 
[MM]: Yes, in terms of the environment. people become more relaxed and open. Actually, better I think. It 
does have drawback though. I guess there is a fine line. As employers are interested in making the business 
prosper whereas the employee one of the important goals is with family is or whatever. We do have slightly 
different requirements. When it comes down to, for example, social environment everyone is relaxed and 
happy. But then when there is something happen for example you fire someone then it causes dynamics which 
make things harder, if you built up the relationship become friends. There are disadvantages when the 
importance of business taking personal relationship it becomes difficult. I think there is balance. I certainly do 
but younger guys don't do. 
[Interviewer]: How do you feel about being a business owner? 
[MM]: I feel very good about it being a business owner. I always had attendance of being an entrepreneur. I 
had a couple of business in the past. To certain degree, this business probably is the best structure in terms of 
business, in terms of having the responsibility with the employees. I don't like to let the employees down. 
Being a business owner does give you certain set of responsibilities. A bit of like children really, they are rely 
on you with the income. Being a business owner, you need to make your business successful as they are 
depending on you with their income. 
[Interviewer]: Can you tell me a bit more about your responsibilities? 
[MM]: there are a range of responsibilities. Make sure the team work, responsibilities to be responsible in 
terms of the tax law, moral issues things like that. 
[Interviewer]: How do you normally communicate with the others? 
[MM]: Generally, we communicate verbally. We area small organisation. We just discuss openly in the office. 
We talk a lot though email. If I want to talk to a group of email then I will use email but not on the one to one 
base. We are a Technology Company. We are in the process of going for IIP (investor in people). We are still 
laying our structures but we are setting up company meetings. We are on the long term strategy and short term 
strategy in terms of what's going to happen in the business. The focus I am getting that to the employee has 
been brought by UP in terms of the structure. 
[Interviewer]: So basically, the communication between you and the others are done by emails, open discussion 
and regular meetings. 
[MM]: Yes. We have monthly company meetings where we discuss company issues. The announcement is 
done by email. 
[Interviewer]: What have you learnt by being a business owner? 
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[MMI: I learnt there is lot to learn. Planning is a very important aspect what we do. It taken a long time to learn that lesson. Up to recently, we do not have long term goal. Short object towards long term goal. Financial planning and personal planning. I really think people should have a better plan with that what they 
want to do in their life. People often got dreams but not having it planned. This is long and hard lesson that I 
have learnt. This is probably the biggest lesson I have learnt amongst many others. We have long term goal but 
we need to do some more work on this aspect. It is slightly tailored. Each individual has individual key skills. 
We want to develop those skills. Although there are common threats through out the training, there is the 
certain aspect that everybody has to reach certain standard. We treat them as each individual. 
[Interviewer]: you have mentioned many times about skills, can you tell me a bit more what do you mean by 
skills? 
[MM]: typical skills are technical skills. It is about what they know about technical skills. Then there are 
customer care skills to know how to talk to people on the phone for customer care, being able to deal with 
people, and organisation skills. For example if you gain experience in the shop that can be applied to dealing 
with customer the customers on the phone. 
[Interviewer]: Can you give me an example where your past experience played a big part in your current role. 
[MM]: There are lots of things. One thing is I did work with dot com business. I got attracted to the dot com 
business which has lots of money and building up the business quickly. It is exciting. The experience of dot 
com was huge learning curve for me. Basically it was about how not making the business. They made lots of 
mistakes. They did not get structure right etc. lots of things they did wrong. I learnt from their mistakes. That 
was fantastic experiences for me. 
[Interviewer]: Can I take you back to your first day; did you feel apprehensive when you first started? 
[MM]: a little apprehensive I would say. Because being a business owner, I suppose you starting a new 
business, you given a birth to that business.... Apprehensive was not most thing .., it was more of excitement. 
If I would have been more financial needy then I probably more apprehensive, but I wasn't depending on the 
business so it was not too apprehensive for me. 
[Interviewer): how did you learn when there is something new at work? 
[MM]: most of technical things we tend to learn by... for example, we started to use php, so that is similar to 
the product we used before. We look on the role side of website. We learnt by examples and by online 
resources. We gain skills. In managerial side, we look towards business links. We go on the tutorial course 
and trainings. 
[Interviewer]: How do you locate the group members? 
[MM]: in terms get the right team together we use the associates. We are not experts in some areas. For 
example. kill is in energy. we had a project to do with energy so we formed the relationship with J. 
[Interviewer]: what do the group members mean to you? 
[MM]: certainly a bit like family. They are almost like very strong relationship who we start business with. I 
can see in situations you can fall out. The relationship could break down quite easily. I had a strong business 
relationship with people. But now I don't have any contact with them what so ever. Once the business 
relationship is not there then friendship cannot survive. Although today people are colleagues I would not say 
in 10 years time they are still around. 
[Interviewer]: What have you learnt by working with the others? 
[MM]: well, I don't think you can predict people but you cannot. People do surprise you. I do have perception 
on each individual but they do surprise me. These do have effect on the dynamic/process of the business and 
how we work. You just have to deal with it. 
[Interviewer]: how do you actually control /improve the process? 
[MM]: it is about being adaptable. If certain aspect goes well, then you don't have to spend too much time on 
this one but the others. Being adaptable that will lead to more successful. This comes from past experience and 
environment. 
[Interviewer]: How do you introduce the new team member? 
[MM]: We get the whole team involved in terms of choosing the new team member. As a business, we get the 
team involved rather than just introduce. They get involved in building the team; they feel that they have 
contribution in the team. 
[Interviewer]: what happens if one of the members doesn't understand the project at work? 
[MM]: We encourage people to ask, we have a mentor system, but because we all open and helpful so there 
isn't a specific person. We encourage open discussion and asking questions. We do have a job chat system. 
We talk individually. There was no problem in terms of communicating. The only thing we don't do is that 
communicating over all in business objectives. Individuals should know what this organisation is all about. 
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APPENDIX 3 Engineering PhD Student Interview 1 
17`x' March 2005 
Interview with a PhD student 
School of Engineering 
University of Surrey 
Code: Engineering PhD student 1 
[Interviewer]: How long you been at the PhD? 
[Interviewee]: 6 months now. 
[Interviewer]: Can I ask you to sort of take yourself away from the University for a moment? Suppose you are 
at home, your parents invited some people at home. If a complete stranger asks you what do you do what 
would you say? 
[Interviewee]: Normally I just say I am doing a PhD in pneumatic conveying. 
[Interviewer]: How does that go down? 
[Interviewee]: Sometimes people will not asking any more questions; sometimes they ask some more questions 
and I explain that it's about blowing particles down pipes. 
[Interviewer]: Suppose you are in a party and someone asks you 'what do you do? ' would the answer be the 
same? 
[Interviewee]: Pretty much the same, the trouble is if you continue the conversation you have to go into quite a 
lot of depth; it's sometimes not very nice to talk to people who don't have the same background as you: people 
might start to get bored. Obviously you either try to keep the conversation as simple as possible or you have to 
be prepared to go into depth. You've got to make a judgement on that depending on the person you talk to. 
[Interviewer]: Is that the same universe in an engineering department? Would you be more expansive there? 
[Interviewee]: If I spoke to a fellow PhD student yes, I would be. 
[Interviewer]: Outside your own section of Engineering, for example computing engineers, would you do the 
same thing? 
[Interviewee]: I'd probably do a bit of between the two; I try to explain it in as simple terms as possible but not 
in great depth. 
[Interviewer]: When you try to expand to people not in the same field, do they find it interesting? 
[Interviewee]: Sometimes they are, sometimes they don't seem to be. I think it depends on what kind of person 
you talk to again. Some people are not interested in that kind of thing. I once talked to a medical doctor and 
he followed it quite well. He found it quiet interesting. 
[Interviewer]: What made you become an engineer? 
[Interviewee]: I think at school I felt had the ability to work well in Technology and the Physical Sciences and 
I thought that engineering gave me the best opportunity to use these abilities. I thought about something more 
`hardline science' but I thought I'd get a better education doing a degree like engineering than chemistry in a 
broad sense, as well as keeping your options open. Partly it's about money as well because you earn lots more 
if you work as an engineer than a chemist. 
[Interviewer]: So what were you good at in school that made you think engineering? 
[Interviewee]: I did A levels in Mathematics and Chemistry. I worked on the Engineering Education scheme. 
I enjoyed them all. 
[Interviewer]: When you were younger did you stay in your room at home and make things? There is a 
professor at the mechanical engineering here who ask students 'Do you have a motor cycle? ' 'Do you maintain 
yourself? Then if the answer is 'yes' the he will say 'yes, you are in'. That's how he used to do it. He was 
looking for people who are practical. 
[Interviewee]: I probably didn't do that much but I generally did lots of reading. I also did the Duke of 
Edinburgh's award. I had been involved in conservation work. That can be quite practical. 
[Interviewer]: So you always have an idea of yourself as a practical person. 
[Interviewee]: Yes and no. That's one of the reasons I went to chemical engineering. It is one of the more 
theoretical branches. If you are a mechanical engineer, that's obviously a highly practical thing but if you are a 
chemical engineer then you sort of work at a different stage of the food chain if you like. You do general 
planning and things but you don't generally do that much practical work. 
[Interviewer]: Do they socialise with each other? 
[Interviewee]: Not really on this campus. There was a brief thing going on in one year on the MEng 
Programme but not really, no. 
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[Interviewer]: You kind of look down on them? 
[Interviewee]: Yes [ironically]. Obviously if you are a chemical engineer, you are trying to be both a chemist 
and an engineer. It is a very broad education. You can get into all sorts things and you can be able to see the 
big picture whereas the vertical can't. 
[Interviewer]: So what is the big picture you see? Why does chemical engineering give you a bigger picture 
than chemistry? 
[Interviewee]: Obviously if you do research in chemistry you look at a particular chemical process. You 
realise as a chemical engineer there is actually no practical way of using it in reality. There's the position 
you're coming from there. 
[Interviewer]: Let's take your own research, what do you like to see at the end of your research? What happens 
to your knowledge in the end? 
[Interviewee]: I'd like to see it published. We have to come up with a mathematical model. That hasn't been 
done before. 
[Interviewer]: How would it be used in industry? 
[Interviewee]: That's the problem. At this stage I am not in the position to answer this question because with 
science the peculiar thing is that you can understand lots of science without understanding industrial context. 
[Interviewer]: If it is published, do you think you should be paid into it? Everyone gets some money? 
[Interviewee]: I should also say it is mostly about the PhD but in the actual application there might be 
possibilities if it works out all right in a nuclear fusion reactor. It has not been developed that far yet. Perhaps 
the commercialisation is in a few years. 
[Interviewer]: Back to my first question, if you gone out to an industry conference, how would you describe 
yourself when people come up to you? 
[Interviewee]: I probably would just say I am a PhD student in chemical engineering or process engineering. I 
am not sure which term I would use. That would depend on who I am talking to. 
[Interviewer]: Did you ever consider any other branches of engineering? 
[Interviewee]: Electrical definitely was not for me. 
[Interviewer]: Why was that? 
[Interviewee]: It is difficult to say why. I think it probably seemed very mathematical rather than conceptual 
really. 
[Interviewer]: Have you got a brother or sister? 
[Interviewee]: I do have a sister. 
[Interviewer]: What does she do? 
[Interviewee]: She actually just completed her degree in Geography and she started to work in the civil service. 
[Interviewer]: Do you talk about each other's work? Geography on the one hand and Engineering on the 
other? 
[Interviewee]: Generally we talk very little about Engineering. I talk much more with my father. She doesn't 
take much of an interest. 
[Interviewer]: Is your father an engineer? 
[Interviewee]: He is actually a civil servant as well but he's got background in Agriculture. It has an 
engineering component to it. He did science A-levels as well. 
[Interviewer]: Do you belong to any professional body? 
[Interviewee]: I am an associate member of the Institute of Chemical Engineers. 
[Interviewer]: Do you socialise there? Do you go to meetings there? 
[Interviewee]: No, I haven't got time to around to do it yet. For some reason they signed me up with the East 
Anglia branch. It is quite a long way to get there. 
[Interviewer]: Tell me when you socialise here in the university, is it with people in your department or a 
mixture of people? 
[Interviewee]: Probably a mixture of people. I am a member of the Mountain Walking Society. 
[Interviewer]: Is this an enthusiasm of yours? 
[Interviewee]: Yes, just to get away from the work. 
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[Interviewer]: You go there because of social reasons or to get way from the work? 
[Interviewee]: To get some exercise and social aspect as well, I don't go for extreme sports. 
[Interviewer]: When you on this walk, No one talks about engineering and academic life? 
[Interviewee]: Yes, we do sometimes. I've also got some social life with my flatmates. 
[Interviewer]: I used to play cricket for university one stage, half of the team were engineers they were always 
forever talking about engineering. Is that the case for you? 
[Interviewee]: Because we are not all engineering, it is not so bad. 
[Interviewer]: What kind of career are you looking for? Heavily technically involved? Or is it development 
engineering? 
[Interviewee]: Probably more technical, more the on the edge. 
[Interviewer]: Suppose someone says to you 'you have done quite few things in engineering, why don't you 
come to manage the process? ' How is that prosperous? 
[Interviewee]: I wouldn't know what I would be doing. You probably have to work under someone for a while 
before you can get idea. Then you can accept something like that. 
[Interviewer]: Do the branches of chemical engineering, are they very clear? Can you tell who is a chemical 
engineer? Who isn't? Are there other subtle differences between types of chemical engineer? 
[Interviewee]: It is extremely fuzzy actually, where the border is. Chemical engineering really is just a degree 
title. There is an institute of chemical engineers who are..... What chemical engineers actually do is extremely 
diverse. 
[Interviewer]: What holds them together? Are there bodies of people? Or just set of people with set degree 
doing a different thing? 
[Interviewee]: I think probably somewhere between the two. I wouldn't like to say different branches have 
nothing to do with each other. Quite a few things to cross over a lot. 
[Interviewer]: In all these different circumstances, would you still see yourself as a chemical engineer? 
[Interviewee]: I started to see myself less as a chemical engineer now then I used to. I still see myself as a 
chemical engineer but I see myself much more on the sort of mechanical engineering end of spectrum. 
[Interviewer]: So you just shaped yourself within the engineering field but slightly changed the focus. 
[Interviewee]: Yes. 
[Interviewer]: Has your knowledge moved with you? Have you learnt more about mechanical engineering to 
move yourself to that direction? 
[Interviewee]: I have moved towards it. If you take the approach of the structure ....... that will slow you 
down. Then just don't do it. 
[Interviewer]: What takes you into this Chemical Engineering? Is it you or the circumstances? 
[Interviewee]: I spent a year in Cranfield University. It was to do with field cells. That gave me some more 
breadth. 
[Interviewer]: What I am trying to get at is that you have basic education and this is fundamental applied 
science, and therefore that allows some movement within professional things. So the boundaries, that fuzzy 
part, what actually sets the boundaries? 
[Interviewee]: I think you can work on pretty much any process. In terms of engineering. obviously you are 
not in the position to go into electronic engineering. If you need to do a bit of civil engineering you could. 
[Interviewer]: The process of design which actually the boundaries. So outside of that you would not go. 
[Interviewee]: Yes, but it depends how you define process. Process is not necessarily just an industrial process. 
In principle I guess the sciences. environmental strategy. These are just other processes. 
[Interviewer]: I am interested in the way you divide your chemistry from your engineering. How deep that 
division could become? 
[Interviewee]: You can become completely chemistry if you want to. I did very little engineering when I was 
in Cranfield. It would be interesting to see how people's careers develop. Lots of people are in management 
positions who were basically technical process people. 
[Interviewer]: Do you think anybody holding an Engineering degree is qualified to call themselves an 
engineer? 
[Interviewee]: No, I think like myself, I don't have much experience. I think it is the role you play more than 
anything else. I call myself an engineering student but probably not an engineer. 
[Interviewer]: When you were working in the industry, did you see yourself as an engineer? 
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[Interviewee]: I was more seeing myself as a technician than an engineer 
[Interviewer]: What is the difference between you and the people you worked together with professionally? [Interviewee]: As a student I have better technical knowledge but less practical knowledge. You will find 
when you get to the professional environment, there is lots of stuff you don't need to know but there are some 
things you do usually need to pick up. If you go through the selection process.... it is more special in their 
mind than in yours. 
[Interviewer]: Can you think of any other occupations similar to engineer? 
[Interviewee]: I could imagine Economists are quite similar. With that, you are dealing with lots of data which 
is all on paper rather than reality. Economic systems are much more complicated than engineering systems. In 
terms of general type of job I could imagine that they are possibly quite similar. 
[Interviewer]: Do you consider yourself as an academic? 
[Interviewee]: I think I would be aiming in that direction when I finished my PhD. 
[Interviewer]: What is the difference between you and the other PhD students professionally? 
[Interviewee]: I think everyone wants different things from a PhD. Lots of people are international students. 
There is a guy from Ecuador. He wants to go back to work in the oil business. He obviously wants the status 
of having a PhD which will help him to get a higher position. And, similarly for the other students who want 
to work in the industry. Everyone is after different objectives, different reasons for doing a PhD. It is an 
option for me to go into academia but in the end you've got to get what you can get. There are not many 
people in my department who are going into this direction. I think a PhD is more highly valued in other 
countries than the UK. 
[Interviewer]: What is the particular requirement needed to become an engineer? 
[Interviewee]: I think the better the education you get the more you can move up in the future. It is not just 
intelligence but also skill that is required. In the end it is the skills and the experience that counts. It requires 
basic level-energy and enthusiasm to do it, knowledge and experience. I would say experience is more 
important than knowledge because you can pick up knowledge quickly. I would rate transferable skills as 
beine more important than knowledge but they are all linked together. It really comes from experience. It 
depends on if I am going into industry or academia. It is communication again. It is a different audience. In 
academia you have to be good at theory otherwise you get stuck but in industry you've got to be more practical. 
[Interviewer]: Have you got any admired engineer you would like to become? 
[Interviewee]: Yes, I do a little bit. But, you see an engineer in industry then you think what that person is 
doing, you would be doing a much better job than that. Obviously because of my background, I have been 
educated at a hi her level. I have been doing a PhD for a while. I do look down on those people in the 
industry sometimes [Ironically]. 
[Interviewer]: How do you look at the people who work in academia? 
[Interviewee]: Probably like peers, they have got their PhD; they might have had a few years of experience as 
well. But you are not in a much lower position than them. By the end of your PhD, if you don't have greater 
knowledge than your supervisor in your specific field then you've got a problem. 
[Interviewer]: How would you look at engineers from the academic and industrial sectors? 
[Interviewee]: I would look at the one in the industry who has lots of practical experience but not much 
knowledge or in depth understanding of knowledge, not the science behind them where the academics have 
more knowledge. I would look at them in a very different way. 
[Interviewer]: Has your view been changed? 
[Interviewee]: It depends, for example people in the research park are in industry but they are still doing 
research so they have some level of theoretical knowledge. They are more qualified. People who are in charge 
might have the same level of qualification. But the people underneath him might not be that qualified. They 
are more interested in getting results rather than gaining a real understanding. They are structured in a different 
way. These people are exceptions to the people who work in industry. They are very well trained, they have a 
PhD. 
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Appendix 4 
A SURVEY OF ACADEMIC PROFESSIONAL KNOWLEDGE 
Thank you for agreeing to participate in this research which is part of a doctoral research at the 
School of Management, University of Surrey, UK 
In this survey, we are interested in how you feel about your academic knowledge and what it 
means to you. 
Everything you say in this survey will be treated confidentially and use for academic purpose only. 
This questionnaire will take you a few minutes to complete. 
RESPONSE 
NUMBER 
Please tick annropriate box for each statement 
Strongly Disagree Neutral Agree Strongly 
Disagree Agree 
1 2 3 4 5 
I My family and friends are more 
important than my work 
2 Public opinion about my area of 
work is not important 
3 Sometimes I feel my knowledge 
makes me lonely/isolated 
4 Having my success recognised is 
essential to macademic career 
5 Research should always have an 
end use 
6 It is important to socialise with 
people outside my field 
7 My work gives me an important 
role in society 
8 Exchanging information with other 
engineers is a way of accomplishing 
my academic goals 
9 Being an engineer makes me stand 
out in society 
10 Research findings can be corrupted 
by commercialising processes 
11 My work always occupies my 
thoughts even outside my working 
hours 
12 I avoid explaining my work to 
people who are not in my field 
13 Seeing my research used in 
everyday life gives me great 
satisfaction 
14 I see myself as more than just an 
engineer 
15 It is important not to be isolated in 
the academic process 
16 Working with people from different 
disciplines can be very fruitful 
17 People with the same engineer 
standing tend to support each other 
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18 I became an engineer because it 
offered security 
19 Having a recognised skill is not 
sufficient to make a person a 
professional 
20 I get a sense of belonging through 
academic association 
21 It is important to me to be an expert 
at something 
22 Success at work is important to me 
23 I would expect professional 
recognition whenever I deliver my 
information 
24 It is important for industry to get 
involved in academic research 
25 My work gives me a sense of who I 
am 
26 I try to make explanations of my 
work accessible to non-academics 
27 When I go home I forget all about 
work 
28 Research needs to produce 
something useful 
29 I find it difficult to talk to people 
about my work 
30 I am not in favour into inter- 
disciplinary work 
31 I wouldn't feel satisfied until I 
achieve professional recognition 
32 I believe everyone should push 
themselves to be as educated as 
possible 
33 Academic research should be made 
more accessible to the public 
34 I believe professional bodies are 
important to academic standards 
35 I believe my academic work is 
useful both in an academic field and 
a commercial field 
36 My knowledge sometimes gets in 
the way of social relationships 
37 Not everyone who calls themselves 
engineers is a real engineer 
38 Commercial value corrupts 
academic standards 
39 I keep myself informed by 
progressing other disciplines 
40 Theory is pointless without 
practical application 
Your time and contribution is much appreciated! 
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Appendix 8 
Q-Sort Session Invitation Letter 
Dear Prof xxx 
I am a PhD student of Prof. Michael Riley's at the School of Management. My 
research is about professional identity and knowledge transfer. I am at a 
crucial stage of my research which I intend to put forward my research by 
conducting a Q-Sort experiment in June the 7th (Tuesday) with academics 
from the engineering department. 
It will take about 2 hours of your time between 12: 00-14: 00. We are 
interested in your view on my research related issues. I understand you have 
a very busy schedule but the experiment will take a place at lunch time. A 
complimentary Chinese-style lunch will be provided. 
Would it be possible to ask for your participation in helping my research? 
I shall be grateful if you could let me hear from you. Many thanks! 
Warm regards, 
YingFei 
YingFei Gao 
PhD student 
School of Management 
University of Surrey 
GU2 7XH 
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The 64 statements for 0-sort Appendix 9 
1. I am the sort of person who puts work before everything 
2. For me, academic work is just another job like any other 
3. I always describe myself to others in terms of my work 
4. My work makes me feel important to society 
5. I value the comparative security of academic life 
6. I am the sort of person who delves into other disciplines 
7. I appreciate the prestige which being an academic gives me 
8. I am the sort of person who takes work home with them 
9.1 am the sort of person who thinks about work wherever I am 
10. My academic knowledge makes me isolated from the others 
11. Frankly, it is waste of time to try to explain my work to people outside my discipline 
12. I find it awkward when non-academics ask me about my work 
13. I am an expert and proud of it 
14. I am the sort of person who believes you cannot get anywhere without education 
15. I don't go out of my way to discuss work with people who are not in my field 
16. I think a lot about how my work can be explained to practitioners 
17. If I joined an association I would want to play an active part 
18. I believe some people who call themselves academics aren't really academics 
19. There is more to life than being an academic 
20. I believe it is who you know that counts 
21. There is more to being an academic than just pursuing knowledge 
22. I am the sort of person who believes that you should work in a single-discipline 
23. I am the sort of person who likes to belong to a group 
24. I think it is important to keep an eye on what other disciplines are doing 
25. You can learn a lot from working with people from other disciplines 
26. I need the support of my colleagues 
27. There is no point in doing research unless it has useful output 
28. I believe you have to sell your achievements to get recognition 
29. Having knowledge is one thing; having standards is another 
30. It is important to me that people tell me I am doing a good job 
31. Public opinion about my area of work is not important 
32. I believe academic achievement and career success go hand in hand 
33. I am the sort of person who likes applause 
34. No one is going to give you anything unless you give them something 
35. I am the sort of person who likes to visualise my work being used 
36. I think it is no use in starting research unless there is a practical application in sight 
37. I am the sort of person who believes that commercialism undermines academic standards 
38. Theory is pointless without practical application 
39. I am the sort of person who believes you have got to get industry involved in academic research 
40. Academic research should be made more accessible to the public 
41. Research findings can be corrupted by commercialising processes 
42. I believe my work should be important to my academic field and to commercial industry 
43. I believe academic work is perfectly compatible with commercial values 
44. I am the sort of person who has to feel on top of my job otherwise I have self-doubt 
45. I am the sort of person who when confronted with a mundane task, has the discipline to do it professionally 
46. I am the sort of person if I don't know something I pursue it until I do 
47. I believe too much information can cloud your thinking 
48. It is important not to stop learning 
49. I am the sort of person who likes to work with people who are sharing the same values 
50. I believe that argument between academics is important 
51. Scientists shouldn't argue with each other, because we've got enough enemies outside 
52. As long as we believe in the same things conflict is productive 
53. I believe there is no room anymore for the Lone Ranger 
54. Questions are too big for individuals: cooperative effort is the only way forward 
55. I don't like to start the job unless I can see the practical application 
56. I am the sort of person who doesn't like to give too much away until its published 
57.1 am the sort of person who is very reluctant to hand on my work for others to develop 
58. My work makes me feel important in society 
59. Interaction with peers is essential to making progress 
60. Professional bodies can be too conservative 
61. The reputation is of academia is important to research process 
62. A profession requires professional authority 
63. Progress is as much as function of organisation as it is innovation 
64. Not being able to commercialise my work is source of frustration 
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Appendix 11 
The Focus Group Discussion 
7`h June 2005 
[The Facilitator]: The first part of the exercise is quite important and very experimental. We are hoping 
somewhere along the line that some of the statements you have identified will end up 70 percent at the same time 
in the same category. YingFei's research essentially is very personal and very individual-it, is about individual 
identity and what you think about knowledge transfer. Could I ask you to talk a bit about the idea of knowledge 
transfer? That is talking about evidence as university institutions are taking it very seriously, but also at a personal 
level, your knowledge, your expertise, and so on so forth. Could I ask you whether there is reluctance as 
individuals to transfer the knowledge onwards; what is your individual view? 
(Participant 1 (Professor G)]: It depends who you are transferring the knowledge to, because academia is 
fundamentally about knowledge transfer. We all do research; we all write to get published. We ought to be 
transferring our knowledge to incorporate this image. But knowledge transfer seems specifically to be urging to 
transfer knowledge to industry; the question is in knowledge transfer, do you mean transferring to the world? The 
non-academic world? 
[The Facilitator]: That's the best thing. How is it generally understood to bring that into industry under that 
concept? 
[Participant 2 (Professor C)]: I find that there are four categories of knowledge transfer going on: One is to, 
colleagues in the same discipline - that's sometimes very hard because people are very protective of their own 
research programmes... even though they are in the same boat; to colleagues in other disciplines when there are 
traditional barriers to transition; to clients in industry, that is, customers and people who will be eventually in the 
position to use this information for commercial purposes; and finally, to clients in the public, people who would 
like to understand what is written because it would improve their own knowledge of the world. So they are spoken 
to in different categories, and the media and techniques of knowledge transfer differ by category. 
[The Facilitator]: At a very personal level 
[Participant 2 (Professor C)]: I find trouble with all of them. 
[The Facilitator]: So in fact, the reluctance to share knowledge with people even quite close to your own 
discipline? 
[Participant 2 (Prof. C)J: Not reluctance but difficulty. 
[The Facilitator]: Can you explain what that difficulty is? 
[Participant 2 (Prof. C)]: In each of the four categories there are different difficulties. In the case of colleagues in 
the same discipline, it's basically the pressure of the research programme, 
[Participant 4 (Dr H)]: Trust isn't it? 
[Participant 2 (Professor C)J: Yes, it's trust and jealousy. People are reluctant to look at something that is 
slightly gone at a tangent to their own work because that success might make their own research programme be cut; 
and a general reluctance to be diverted from an ongoing line of research. Trust is the remedy. The traditional 
reluctance is that you can't easily take results in the sciences to publish in a humanities journal and vice versa, 
although people try with often terrible results and across all the disciplines: even physics into medicine can be 
difficult. Competition anywhere can be hard, believe me, And the third one is getting out into commercial industry. 
There the main problem has always been one of where the guys in the industry would say 'we are not going to be 
first. If we've already seen a practical application, we'll buy in, because then it will cost less, but there's no way 
we're going to be first'. I've seen that before because I spent 18 years in a research lab. 
[The Facilitator]: Where does the 'community of scholarship' come in? We are all engineers, we are all scientists. 
What role does that play? 
[Participant 2 (Professor C)]: What is the community of scholarship? I became an academic in 1984 which is 
three years after the community of scholars had ceased to exist in Britain. 
[Participant 1 (Professor G)]: I think more existence. A group of engineers. I am running lots of teams, groups of 
highly skilled engineers, spread across different disciplines, maybe three or four different disciplines. Within that 
grouping they really have lots of knowledge transfer. Because that group works as a team, they rely on, you know, 
there is a notion of people sitting there doing nothing. They're all flat out, they are 100 percent of their time 
dedicated to their own little task. Now if they don't transfer the information across to somebody else then the 
whole team falls. The teams relying on everybody upgrading in a coherent unit going forward; somebody's off sick, 
it's actually quite interesting, when you've got the numbers up, because sickness rates are very low, you've got 
community spirit on the team working together, they do rely on; you do find certain aspects where people work 
together and transfer their knowledge, actually you find those dynamics taking place: electronic engineers in the 
team... 
[The Facilitator]: Not the different engineers in that team? 
[Participant 1 (Prof G)]: There is. We have a whole range of engineers, from chemical through to... 
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[The Facilitator]: So if someone came up to you say what would you do? They say I am a chemical engineer, I am a mechanical engineer. That doesn't make the fact their identity has a label attached to it. That label builds on training. It doesn't make that any difference to the way they work together. [Professor I (Professor G)]: This particular engineer would say I am a formula I engineer, or a chemical engineer or an aerodynamicist ... whatever material specialist, they say I'm an F1 engineer that's what I have in the job description but they are all very different skill sets. 
[The Facilitator]: But from your own experience that identity is sometimes a label which is based on something; 
are not the attributes earned?. Does it anywhere interfere the way they work together? 
[Participant I (Professor G)]: No. the knowledge of everybody's job denies it, but they do understand that 
economics connect to the clients. That comes through knowledge transfer which seeps through people who are 
sitting around having discussions. Not a group of 30 people trying to thrash out their best interests. So, that is 
having the interest of the group not the interest of individual. 
Participant 3 (Dr. AM)J: But then surely outside the team, in the industry there are still issues of corporate identity, 
IBR. In a way, it is very similar to the types of problem we had in academia. 
[Participant I (Professor G)J: Basically the analogy is then to the research group in the skill. It's slightly 
different because our research group is quite a good analogy because we've got people involved in environmental 
flow, deep analysis. The analogy there is about that group needs to work together as a coherent unit to share the 
ideas. If they can work in industry there is no reason why they can't work in a group. 
[Participant 4 (Dr. H)J: You just said you need to work together. I am in your group. 
[Participant 1 (Prof. G)l: This is exactly the problem. Having worked in Industry before University, a group is 
typically 1,2 or 3 people. Above that become difficult. 
[The Facilitator]: Take out working in the group as a context. Knowledge is very personal. You put lots of effort 
to get it. It is fairly unique to you. Is there anything stop you from wanting to share that knowledge? 
[Participant 5 (Professor Co)]: I am a psychologist and working in the field of bullying and violence in school 
getting lots of attention from media. My experience is that, I am not alone in this. I write a book; a journalist 
telephones me to ask if I might help them with some materials on bullying. In good faith I share my knowledge 
then next thing the journalist's book is being marketed by a large charity when in fact most of the ideas are mine. 
Almost like if it was a student then it would count as plagiarism. They summarise my book then market it - this 
book written by the journalist. The large charity never advertised my book and they have a website with a huge 
readership. They copied my ideas. The point is not the money, but the point is the fact that this journalist copied 
my idea. I mentioned this to other colleagues in the social sciences and found that in fact that is a common thing to 
happen. This makes you think: It is my idea, now I've got to be a bit more careful before I share it. It is normally a 
good thing to share ideas and findings in my field, but if people steal from you, you feel bad. 
[Participant 6 (Dr. P)]: You treat it carefully. You have to have discussions with other people. Gradually, you 
know there are circles of people you trust, who you can share your ideas with, but at the same time you don't want 
to let something develop in a process that becomes other people's idea. It is a delicate balance. It is not easy. But 
there are two types of things. One is we are talking about knowledge at a very top level, we are talking about our 
own creative ideas, something can be published. The other thing which is general, which we called basic general 
knowledge; which each one of us have is a different knowledge base, but I get it because I have been reading on a 
particular set of books; it is those types of knowledge which is more useful to industry. You will find industry will 
come to you, asking you how to do that. But by doing that you are giving away some of your knowledge which is 
a general sort of knowledge. That is different people have a different attitude. Some people are very open and they 
will help you. Some people will charge you a formula from a text book; that is different. 
[Participant 3 (Dr. M)]: I don't know when you give away, if that is the right sort of words; see I never really had 
problem with other people stealing my work, or stealing other people's work, but I have problems with other 
people stealing other peoples' work without recognising them. I think if I don't share what I have learnt from my 
knowledge and experience then I am not fulfilling my own personal duty in calling myself an academic. So I think 
fundamentally you have to rise above these petty sort of problems to actually share knowledge with people; 
especially in a corporate situation. We all work for the University of Surrey. We all promote University of Surrey. 
We should work together as a team. I think that is fundamental. We have an obligation to share knowledge with 
customers and clients who come to us to say 'how do we solve the problem'; because otherwise, if we are just 
sitting here and saying 'we're going to keep the knowledge' we have our own little private lives, we've got to 
keep everything away. That is not what we're about as well. At the same time, there must be a fine line between 
commercialism of what we do, as the keepers or the guardians of knowledge, and how the corporation makes 
money from what it does. The University of Surrey needs to make money to pay our wages to keep us effectively 
all in our club. That club's responsibility is to give away that knowledge in a responsible way. The responsibility is to give away that knowledge in a responsible way. But how are we going to do that? Commercialism often is 
exploiting that knowledge. 
[The Facilitator]: That is very rational. Let's make that very personal because in the end it does come down to something personal. 
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[Participant 3 (Dr. M)]: Yes, I don't have a problem of giving away my knowledge. If they ask me, then I will just give the answer. I don't care if they use that knowledge or they don't recognise me for that. 
[Participant 2 (Professor C)]: The issue usually arises in a different way, especially when you are talking about people with ideas at the fringe, non-mainstream ideas. Say, within the team somebody comes up with an idea that completely violates all the assumptions and says: if we were to do it this way, it would be much better', and everybody else says 'rubbish'. Then a year later, they say 'let's do it that way'; that was a good idea'. That very frequently happens in the history of science, by the way. The French Academy was particular guilty of doing that to mathematicians. So the question is how you respond to that kind of thing. That's a deeply personal issue. Once it has happened to you once then you know how to respond to it next time. 
[The Facilitator]: Does being a professional, having a profession and being a part of professional body have 
anything to do with this at all? 
[Participant 2 (Professor C)]: In the sense of it giving you some standards for the boundaries? 
[The Facilitator]: In the sense of it giving you rules by which individually you spoke about a rational way of 
doing it and a proper ways of doing things. 
(Participant 2 (Professor C)J: Professional bodies don't exist to do that. It is not for them. 
(Participant 6 (Dr. P)J: It is all about a moral issue, a regulation. 
(Participant 7 (Professor T)]: I also would like to draw a distinction between simple, active, intelligence 
gathering and knowledge transfer. My understanding of professional knowledge transfer is that the engagement of 
intellectual discussion and that there is contribution, or intellectual contribution from the parties. Now there is a 
comparison with new information which maybe introduced to the argument, but there is an evaluating process; 
which inputs may be new ideas. That's okay. That kind of situation, I can freely contribute and engage in 
professional knowledge transfer. But then you get approached by people who are interested in intelligence 
gathering and they are only interested in the face value of the information you are going to provide them. Then 
you are giving them an unfair advantage. I think one is becoming more and more aware of situations where 
intelligence gathering people who thrive on the affiliation as opposed to learning and educating themselves. 
You've got to be able to distinguish between intelligence gathering and someone who is actually prepared to put in 
their equal share of their intellectual contribution into the argument, on that equal intellectual or intellectually 
thriving basis environment. Knowledge transfer is not a problem of sharing and intellectual contribution. 
Educating other people is also fine: that's what we are here for. The students being educated.... 
[The Facilitator]: Also, industry and academia is not an intellectual equality. 
[Participant 7 (Prof. T)]: No, it is not. You just get intellect gathering exercises most of the time - sales people 
come in: they're just putting feelers out and they just want to know what is hot and what is potentially 
commercially valuable. They are just comparing notes. It is very easy and it is all very tempting for us in the 
academic profession to be going out of our way to impress individuals whose sole purpose in life is intellect 
gathering: nothing else whatsoever. 
[Participant 2 (Professor C)]: Suck, not blow. 
[Participant 7 (Prof. T)]: Yes, exactly. I think that is the most apprehensive element in my own mind of being so 
free with offering valuable information in the public domain, albeit in professional information. If it involves the 
meeting of minds in an intellectual environment, as part of a scientific discussion, that's no problem, but often it 
doesn't. 
[Participant 2 (Professor C)]: In the States, the big military funding agencies send people to the big schools 
every year to listen to the PhDs presenting their theses. In fact, you can join a club. In Stanford there is a club that 
lots of people pay £2m to join and everybody is willing and keen to attend those sessions. Even though they know 
the people they are talking to are from Rome Air Force Base, etc., they also know they are a funding agency. They 
impress them so as to make sure they are going to fund their next research project. But often times there are folk 
from industry, who don't play that game; they just sit there and suck and there's no blow at all. 
[The Facilitator]: Can I change direction slightly? Everybody is academic. Are academics any different from 
other people; in other words, academics approached behave differently to, particularly from people who work in the industry. Do we behave differently? 
[Participant I (Prof. G)]: Depends what industry you are talking about. Some people question the idea of talking to industry - you're losing an idea but some other time talking to some industry can be a two way flow. 
[The Facilitator]: I meant, say a more personal way. The way we work hard; we take our work home etc etc. Does that make any difference to the individual? 
[Participant 4 (Dr. H)]: It is a more individual process. In academia, we work on our own ideas, where in industry we work together as a team or on other people's idea. It is not just your stuff you are talking about. [The Facilitator]: Would you see that as a barrier to interaction between industry and us? [Participant 4 (Dr. H)]: No, I don't think so. 
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[Participant 7 (Prof T)]: I shouldn't think so. But I think much more knowledge proud; professional exclusivity 
comes for the acquisition of special combination of expert knowledge. That is what makes us who we are. That is 
our trade mark. That's how we portray ourselves. Obviously you don't want any given time for that to be 
devalued in such a way so that it actually makes you feel, you know, not important or being taking advantage of or 
abused. A lot of the self-esteem in that case I think comes from our expert knowledge. That is far more important 
to us than actually being able to do a certain task. 
[The Facilitator]: Do you see that as any way being some kind of problem within general institutional views of 
knowledge transfer? 
[Participant 8 (Dr. Al)]: I think the problem is how industry views academics - that may well be an issue 
just because we may have different approaches but we are not thinking of an end product. We do not need to make 
something to sell. All we need to do is further enhance the course of human knowledge. I have gone to industry 
with something which I know will be some use to them. But ultimately, I am told come back when you have 
something we can sell or come back when you have something you can sell others which we can use. 
[The Facilitator]: Don't scientists and engineers who work in industry have lots in common view? 
[Participant 1 (Prof. G)]: Technical language barriers... you find that certain academics and also 
companies, three companies. The industry I was in there's a lot of language barriers you'd get somebody who 
works in aerospace engineering, who is top of the field, speaking to somebody in another industry I was in, and 
they didn't understand. They ended up talking about exactly the same thing but the complete technical language is 
just different. If you're going to try to sell them some idea, say somebody from Airbus goes to sell somebody 
from McLaren, to sell an idea - they sit in the room then look at each other; you think that they talking about a 
totally different thing. It is like French and German. 
[Participant 2 (Prof. C)]: Write it down in Napier-Stokes equation and you'll be all right. 
[Participant I (Prof. G)]: Yes, exactly. Equations written down that's fine but actually talking about the idea and 
selling the ideas, that's just not going to happen. 
[The Facilitator]: Is there kind of a social exchange between scientists and engineers in industry and those in 
academia? I mean this kind of social network. 
[Participant 1 (Prof. G)]: Conferences. 
[The Facilitator]: But only conferences? 
[Participant 1 (Prof. G)]: Now you are getting the network groups coming up. I've got to say there seems to be a 
plethora of network groups. I think one of the problems is knowing which are the important network groups and 
which are not so important. 
[Participant 2 (Prof. C)]: This used to be done in British industry via an institution known as the Industrial 
Laboratory. But there aren't any left, they've all gone, the national labs, that sort of thing. 
[Participant 3 (Dr. M)]: I think one of reasons why that used to exist is the level of trust. Now in the networks, as 
you say, there is too much commercialisation. People come along to steal or go cherry picking ideas, industrial 
espionage. But in the old days, I hate to say, nationalised, but there were sorts of trust levels associated with these 
organisations. They were seen as industry institution bodies. They were guardians of knowledge. 
[Participant 2 (Prof. C)]: The laboratories used to talk to each other. But the development and production houses 
didn't. That's where the IPR resided. Even competitive companies like Plessey and GEC were talking to each 
other through the labs. But also within the lab, not only talking but crossing the boundaries, so that is where the 
real knowledge transfer was going on between academia and industrial laboratories. The big problem came 
between the research and development; that's where the knowledge boundary problem is. That's still there. That's 
always going to be there because until industry has actually recognised that what it needs is the thing research has 
to offer then we can't talk to each other. The difficulty comes not just from the point of view of language but 
because of what's called requirement. What industry does is to say, 'here is: this problem; we are building this 
thing and our concept says we are going to solve this problem, which leads to these problems and so on down until 
we have a collection of requirements for solutions to problems. All in the context of the overall development. Here 
comes academia, who say, actually what you've got there is an instance of this classic problem over here for which 
this kind of solution exists but it doesn't fit your context. So what we're doing is 'un-asking the question', pointing 
out that you're actually been looking at the whole thing in the wrong way. Industry doesn't like that. Development 
doesn't like that. 
[The Facilitator]: The other field, shall we say the non-scientific field, is very keen to tell us networking is 
solving the problem because they overcome the personal difficulties between language problems; between 
different disciplines and so on. Everything is solved by the network. 
[Participant 8 (Dr. M)]: There is evidence for it. 
[The Facilitator]: I don't think there is. 
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[Participant 6 (Dr. P)]: I still like to throw the distinction between two types of knowledge. The problem of 
knowledge transfer between industry and academia is we have different tasks in pursuit and different type of 
knowledge. In the industry you're problem solving, the product you need to launch by a deadline. Everything 
works around that. It doesn't really matter who publishes what. It is all going on in the past. It is really integration 
of knowledge. In that process you can get creative when you come up ideas, but that is not the purpose. While in 
the university environment we're not working on a product - we're all working our brain on what we are trying to 
be: clever. So that is what we trying to do. That is the major problem. What are you interested in as an academic, 
you are trying to sell it to industry. That is the fundamental problem for knowledge transfer. If somebody is 
prepared to say I am going to give up publishing papers, I have done enough; my aim from knowledge is to have 
money. So then you can target industry, and then you work for industry, integrate owners. Some of my colleagues 
do that and they put lots of effort in. 
[Participant 2 (Prof. C)]: This is the oldest version of the world. 
[The Facilitator]: Your relationships as scientists and engineers, whether do you bother even to explain to people 
right outside academia who don't know what you do. What do you actually do? Do we make an effort to say what 
you do? I am a professor of organisational behaviour. What the hell is that? I think I am not going to be bothered 
to explain. Sometimes, I do but most of the time I don't. I just don't think it's worth an explanation. 
[Participant 5 (Prof. Co)]: As a psychologist, the lay person will say 'You can probably read my mind'. They 
assume that you are a psychoanalyst. 
[The Facilitator]: Do we all make an effort to do this? Do we see this is as part of ourselves as academics to 
actually explain what we do? 
[Participant 5 (Prof. Co)]: Maybe in the social sciences it's is a bit easier because usually there are some kinds of 
human interest. If somebody else asks me what do I do then I say I am working a lot with schools and in the 
workplace looking at violence and bullying. Instantly everyone is very interested in it. In this way it is quite easy. 
When I heard about some of things you talk about, they are extremely technical. 
[Participant 4 (Dr. H)]: You're always trying to translate into something they would know about. Is it like my 
research is talking about internet modelling, but talking about it wouldn't be doing it for.. 
[The Facilitator]: Do you feel responsible for doing that? Do you think you have the responsibility to actually do 
that? 
[Participant 4 (Dr. H)]: Yes, I do. It is not just because I work in an environmental field. I do feel it is very 
important and responsible to get that message across to people to use their cars less. I feel it in two ways, not just 
to knowledge but also to the subjects anyway. I must admit I have another problem. Somebody says to me what 
do I do, then if I just say I am an electrical civil engineering, then I could just see them gazing in the air. 
[Participant 7 (Prof. T)]: I think the difficulty is the genuine engineers are in the sciences, and so on and they 
cannot actually communicate to the public. The others though will do that on their behalf. 
[The Facilitator]: The others mean who? 
[Participant 7 (Prof. T)]: Well, the journalist, the media and so on, they will talk to you to ask you some 
questions. They will publish, it in the language with expressions which will catch the sensations of public. 
[Participant I (Port. G)]: If they will do abstracts, websites, public engagements- nice. The reason for that is 
because they spent lots of money into research projects but that is in terms of telling people what they actually do; 
not a lot of work going on there. If you get a bunch of engineers together, you can be pretty sure, you can split the 
room in half as to those who go out and are quite happy to talk to people about what they do and those who think 
they can't be bothered. 
[The Facilitator]: Do you feel one is better than the other? 
[Participant 1 (Prof. G)]: I've had a group of 40 people which are a part of a business I was marketing. Formula 
I is a marketing sport. If I take those 40 people to go and speak to the TV, go on speak to the radio. Half of them 
would be adamant they wouldn't do it. But I couldn't say that that half is better doing the job than the other half. It 
just happens to be the one person who did love doing it was the best person in the group. But it didn't mean you 
know in the knowledge of the.... 
[Participant 7 (Prof. T)]: But how much is that stage fright? People are just sort of.... 
[Participant 1 (Prof. G)l: Some of them would not like to do it. Some people who didn't see it as part of their job. 
Actually I thought I am engineer if I have to go and speak to the media; you know I am doing aerodynamics on the 
car. If I actually speak to the media then I am not doing the work. 
[Participant 5 (Prof. Co)]: It is quite interesting. Actually the British Psychological Society was so concerned 
about that they appointed a person who is responsible for the media. They encourage people to go and be trained: 
you know there is a one day workshop you do where you are trained by a person who is a psychologist and a 
journalist. You are given guidance on how to respond to telephone interviews and how to appear on television. It is 
actually very useful. The reason for that is the BPS was worried about the image psychologists have in public. But 
people were very ignorant about what psychologist did and had very unsophisticated ideas about how they were 
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dealing with mental health problems which is not the case at all. Now the BPS have people on its staff who are 
proactively trained to deal with the media, and they have lists of topics and areas of concern and you as a 
psychologist opt into these lists if you feel that you have expertise there so people who don't want to do it then 
don't. But the journalist can ring into the BPS, and say I am doing a piece on anorexia or something. They will 
have a list of expert people who are prepared to be interviewed on that topic. 
Participant 4 (Dr. 11)1: I think you go right back though. We've all picked science and engineering because in 
this country you choose at 16 what subjects you're doing - you don't get communication. You stopped writing. 
You just do numbers; therefore this is part of my education. It is only nowadays you look at these things to realise 
you haven't got them till that knowledge about how to communicate yourself because we get it over at school. 
Participant 2 (Prof. C)]: That is for teaching as well. We have academic staff, not because they are good 
teachers but because they are good members of research teams. As a result, we stick them in the classroom where 
half of them can't teach anyway, and don't even want to. 
[The Facilitator]: Does that dilute your sense of self? 
[Participant 2 (Prof. C)]: What? Not being able to communicate? 
[The Facilitator]: Having to take onboard extra skills, not really me, but I have to do it anyway. Does that dilute 
who you are? 
[Participant 9 (Dr. Hu)]: I guess apart from this almost falling into which one of those four concepts presented 
this morning/earlier on. I find the concept A type person identifying as an academic, once you got up, you tell 
people, look, I am an academic, this is what I do, this is who I am. I am identifying with it. You know I don't 
object to people that I am an academic. This is the stuff that I am doing. I am interested in my subject; in fact, I 
spent all the time doing it. This enthuses me and hopefully enthuses you. Hopefully you will come to do a degree 
here or somewhere else. You know, that all seemed to be part of the process. 
[Participant 3 (Dr. M)]: But then there is often a negative component of people who are very successful in being 
and dealing with public. There are some classic cases, such as KW, who is fantastically.... 
[Participant 9 (Dr. Hu)]: Yes, but that's balanced by the fact that he is a very bad scientist! 
[Participant 3 (Dr. M)]: He is not. Have you ever spoke to him? 
[Participant 9 (Dr. Ilu)]: Never spoke to him. But his subject is medical engineering and that I know about. 
[Participant 3 (Dr. M)]: He is a sensation. He uses the media very well to promote what he wants to do and he is 
a good businessman: he brings in lots of money into the university. If you're getting him away from being onsite 
on his own, he will stop and talk to you for 5 minutes. He is actually quite a reasonable bloke. He is quite a 
reasonable scientist. He freely admits privately when he talks to you that what he does is to deliberately 
sensationalise things to get the media onboard to sell the research. He is not necessarily a great scientist but I 
wouldn't say he is a bad scientist. 
[The Facilitator]: Because someone brings in money and because someone is good at talking to the media, you 
wouldn't automatically say he was suspected to be quite good as a good scientist, would you? 
[Participant 2 (Prof. C)J: No. it is another way around. 
[Participant 3 (Dr. M)]: I think some colleagues do. 
(Participant 9 (Dr. Hu)]: Maybe because I don't perceive, say RW as sensationalising his work in a general 
context whereas KW just talks about KW. 
[Participant 5 (Prof. Co)]: But don't you think it is good thing that public and young people should be informed. 
We do especially want to encourage young people to come to university. But the public in general I mean that 
they put in the concept D, being socially useful. I think it is important for the public to know about academic issues, 
There is great interest with the Sunday papers full of features on all sorts of topics and on television. All right 
some features are a bit sensationalist but they are educational as well; they may draw people into a greater 
understanding of what academic life is all about. 
[Participant 3 (Dr. M)J: One of my personal problems I have with KW is the fact that now by some of the things 
he's suggested, public seems to think all people who work in robotic engineering are out to destroy the world. 
They all are building the machines. So there can be a big down side if people give the wrong message then it will 
have negative effects to all of us. 
[Participant 5 (Prof. Co)]: Then it is important to enter into debates on all sorts of current issues on radio and 
television. 
[Participant 2 (Prof. C)]: Yes, when debates are raised on those kinds of issues. They usually require the 
introduction of extremely technical material. If you look at the Al stuff, for example, for years and years, the 
journalists have been saying, 'oh yes, well that's what I was writing about; this is just round the corner because we 
can extrapolate from what's been done in research labs now so that in 10 years time this would be possible. It's 
actually completely fallacious in most cases and you can demonstrate the fallacy but to do so you've got to go deep 
into some mathematics like Gödel's theorem and stuff like that. 
[The Facilitator]: Is that the role of some kind of professional body to handle the debate? 
[Participant 2 (Prof. C)]: Professional bodies are supposed to do that but I don't know which one W belongs to. 
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Appendix 12 
List of academic institutions contacted for the data collection of the main study 1. University of Birmingham 
2 University of Bath 
3. University of Aberdeen 
4 University of Nottingham 
5. Queen's university Belfast 
6. University of Newcastle 
7. University of Ulster 
8. Cardiff University 
9. University of Southampton 
10, Bournemouth University 
11. Exeter University 
12. University of Leeds 
13. De Montfort University 
14, Heriot-Watt University 
15. Cranfield University 
16. University of Edinburgh 
17. University of Wales, Bangor 
18. University of Paisley 
19. University of Warwick 
20 University of Bradford 
21. University of Durham 
22. Imperial College 
23. London South Bank 
24. Napier University 
25. Manchester University 
26. University of Reading 
27. University of Westminster 
28. University of Salford 
29. Kings College, University of London 
30. University of Wales, Newport 
31. University of Cambridge 
32. University of Northampton 
33. University of Brighton 
34. University of Bristol 
35. University of East London 
36. University of Hull 
37. University of Kent 
38. Lancaster University 
39. University of Liverpool 
40. Queen Mary, University of London 
41. London South Bank University 
42. Loughborough University 
43. Wolverhampton University 
44. University of Huddersfield 
45. Brunel University 
46. University of Essex 
47. University of Leicester 
48. Aston University 
49. Dundee University 
50. Glasgow University 
51. Sheffield University 
52. University of Surrey 
53. Strathclyde University 
54. Swansea University 
55. UCL university 
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Part A: Letter to the Professional Bodies 
UniS 
University of Surrey 
School of Management 
Our Ref: xxxx 
[Date] 
Dear [Name] 
We have on the School of Management doctoral programme a researcher who is engaged in a project on `the 
professional identity of engineers and its relationship to knowledge transfer'. The student, Ms YingFei Gao 
seeks the cooperation of professional engineers to take part in a survey and it is in this connection that I write 
to you. Professor xxxx at the University of Surrey has given this project his support and he was kind enough 
to suggest that your Association might be interested to take part. Below is a brief description of the rationale 
for the project and its possible outcomes. 
Rationale 
Modem perspectives on the economy see the process of knowledge transfer as an essential to economic 
prosperity. It is argued that technological innovation is encouraged and best practice disseminated through 
knowledge transfer. Research on the success of industrial/academic clusters and on the benefits of social and 
business networking underpin the high value now placed on knowledge transfer. However, one perspective 
that is under-researched is that of the individual scientist or engineer. At a fundamental level it is their 
knowledge that is being transferred in that knowledge is held by them within organisational roles. 
Irrespective of property rights, professionals have an affective involvement in their work and a sense of 
ownership and this, we believe, will affect their willingness to disclose, exchange or transfer knowledge. It is 
this personal perspective and its effect on the actual process that is the focus of the study. However, it is also 
true to say that knowledge evolves in communities of professionals, be they academics or industrial teams: it 
is for this reason that the study places personal knowledge in the context of a professional body. The study is 
looking at the value of knowledge to self-identity, the degree to which self-identity comes from professional 
association with others and the general attitude towards the utility of knowledge. If such a structure exists 
does it influence the willingness of an individual professional to take part in a knowledge transfer process? 
The questionnaire and sample 
The questionnaire has been developed through consultation with engineering professionals (academics, 
practitioners and students) and has been piloted. We feel confident that it will elicit the attitudes that pertain 
to the process of knowledge transfer and therefore make a contribution to the academic study of identity. 
The questionnaire is delivered on-line and takes approximately twenty minutes to complete. The design of 
the sample is to include a range of engineers, both academics and practitioners and particularly those who are 
engaged in research. We hope to access 2000 of your members in order to get a representative sample. We 
are therefore also seeking the assistance of other professional engineering bodies. Scientists are to be 
included in other parts of the sample structure. 
Outcomes 
The important academic outcomes are firstly, a factor structure(s) of how professionals relate knowledge to 
professional association and secondly, whether these structures can explain differences in the willingness of 
individuals to transfer knowledge. What may be of interest to members of professional bodies is that the 
study would produce, for each professional group within the sample, a general portrait of the relationship 
between knowledge and professional identity. 
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We are seeking access to a range of engineering professionals who work either in academia or in industry and 
it is for this reason we feel that an approach to professional associations would be appropriate. Absolute 
confidentiality is guaranteed and the results will be used solely for academic purposes. 
Any assistance you can give to access the appropriate professional associations would be appreciated. 
Yours sincerely 
Professor Michael Riley 
Director of Postgraduate Research Studies 
Part B: letter to the 55 UK Universities 
Email subject: University of Surrey Research Survey YingFei Gao 
Dear [Name] 
The above mentioned research student is currently undertaking a study of the influence of professional 
identity on the willingness of engineering researchers to disclose and exchange information in a knowledge 
transfer context. 
The electronic questionnaire has been created with the assistance of engineering academics and has 
undergone a process of pilot testing. The study is one which concentrates on the individual academic and 
their personal perspectives on their knowledge rather than the institutional processes that govern knowledge 
transfer. The questionnaire is anonymous and all information is confidential and for academic purposes 
only. The study has been approved by the University's ethics procedures. 
I would very appreciate your cooperation in this matter. The questionnaire will take approximately 10 
minutes to complete. If you have any colleagues who might be interested I would be grateful if you could 
pass the link on to them. Your cooperation is very much appreciated. A report on the study is going to each 
of the engineering professional bodies. 
http: //surveys. som. surrey. ac. uk/survey? code=6452965 
Thank you 
Professor Mike Riley 
School of Management 
University of Surrey 
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Appendix 14 Item-Total Statistics (N= 35 items) 
Item Scale Mean Scale Variance Corrected Cronbach's Alpha 
Number If Item Deleted if Item Deleted Item-Total Correlation if Item Deleted 
q4a 119.9618 420.5250 0.3809 0.8376 
q4b 120.8834 428.6011 0.3527 0.8388 
q4c 121.1136 425.3577 0.4117 0.8376 
q4d 120.0627 419.4863 0.3803 0.8376 
q4e 119.6699 420.9606 0.2794 0.8410 
q4f 120.9540 435.4165 0.1833 0.8423 
q4g 119.8766 416.1063 0.3830 0.8374 
q4h 119.7248 418.8761 0.3737 0.8377 
q41 120.3585 418.9459 0.3988 0.8371 
q4j 120.5211 423.6929 0.3680 0.8381 
q4k 120.3585 426.9106 0.2107 0.8431 
q41 121.1156 435.9219 0.1642 0.8428 
q4m 119.7973 418.2716 0.3735 0.8377 
q4n 119.2889 413.9233 0.4347 0.8358 
q4o 120.0147 422.5145 0.2832 0.8406 
q4p 121.0529 426.6384 0.3503 0.8387 
q4q 120.0862 423.9867 0.3476 0.8385 
q4r 119.3262 414.2592 0.4455 0.8356 
q4s 119.7689 408.6681 0.5250 0.8331 
q4t 119.0441 419.6775 0.3211 0.8394 
q4u 119.7228 428.7417 0.2150 0.8424 
q4v 119.7992 428.3234 0.2409 0.8415 
q4w 120.8306 427.2193 0.3487 0.8388 
q4x 120.0421 413.9855 0.4812 0.8348 
q4y 120.0000 412.7588 0.5033 0.8341 
q4z 120.6641 418.6704 0.4380 0.8362 
qua 117.4672 428.6570 0.2525 0.8410 
ql lb 117.5397 432.2291 0.2012 0.8423 
qllc 120.5230 432.9262 0.1932 0.8424 
qIld 119.9158 415.1321 0.4271 0.8361 
qile 119.4701 420.2925 0.3433 0.8386 
qilf 120.4496 426.8869 0.3047 0.8396 
qllg 117.9608 432.6298 0.1731 0.8433 
qilh 119.6846 416.3357 0.4146 0.8365 
gill 118.7375 426.3232 0.2615 0.8410 
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Appendix 15 
The six deleted outliers 
-2025 
5 02185 
5 02161 
4 
3 
2 
1 
q4b I em the sort of person who when I do not know something I do not let go until I do 
* 2156 
01950 
02131 
q4p I need to feel that I can trust people I profeeefone Iy ass-me wen 
* 1344 
6 02143 
g 02229 
a 
3 
2 
1 
q4c I am the sort of person who likes to visualise my work being used 
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4 
02154 
02184 
* 2205 
" 1950 
qi is I am the sort of person who feels uncomfortable working in an interdisciplinary environment 
* 1803 
02185 
02205 
q4w I am the sort of person who thinks a lot about 
how to explain my work to those who might use it 
* 1887 
02212 
0 2207 
q4z I am the sort of person who has to feel on top of my job otherwise I have self-doubt 
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Appendix 16 Willingness Indicator Distributions 
Orientations of Eight Willingness Indicators 
The following section reports the findings of the interval score on 8 willingness indicators across five 
sample groups from overall sample, industry sample, education sample to research sample and non- 
research sample. It presents and interprets the indicators orientation in terms of most or least 
willingness towards disclose knowledge. Moreover, it details the distance between the 8 indicators. 
Overall Sample 
Figure A. 1 illustrates the estimated distance of the eight statements placed within overall samples. 
Each interval score is a representation of the estimated distance of the statement. 
Most positive willingness toward 
disclose knowledge 
Items 
1.50----1 
3 [1.42] 3. If I had legal guarantees and permissions 
7 [1.38] 7. If I would receive new knowledge in exchange 
2 [1.26] 2. If I could trust my colleagues 
5 (1.13] 5. If it would enhances my professional standing 
8 [1.12] *8. If I felt I was fairly treated by my employer 
1[1.07] 1. If there were no competition 
4[0.92] 4. If I had a financial incentive 
6 [0.80] 6. If it would make me well known 
Starred Items may be deleted from final scale 
0.50-1 
leert po. Itlve willingness toward 
disclose knowledge 
Overall Flnal samples Intervals 
Figure A. 1 
Overall sample intervals 
The results indicated that the indicator 3 (interval score = 1.42) `if I had legal guarantees and 
permissions' and indicator 7 (interval score = 1.38) if I would receive new knowledge in exchange' 
condition the most positive willingness toward disclose knowledge where indicator 6 `if it would make 
me well known' sees as an indicator of the least positive willingness toward disclose knowledge. The 
interval scores revealed a clear distance between the eight indicators. However, it should be noted that 
the indicator 5 `if it would enhance my professional standing' and the indicator 8 `if I felt I was fairly 
treated by employer' revealed a small distance which indicate the least difference of the two indicators 
represented. This suggests a `sticky' relationship of the two willingness dimensions. 
Industry Sample 
Figure A. 2 displays the estimated distance of the eight statements placed within industry samples. 
Each interval scores is a representation of the estimated distance of the statement. 
Most positive willingness toward 
disclose knowledge Items 
3 (1.47] 3. If I had legal guarantees and permissions 
7 [1.30] 7. If I would recelve now knowledge in exchange 
2 [1.19] 2. If I could trust my colleagues 
8 [1.08] 8. If I felt I was fairly treated by my employer 
1[1.06] 1. If there were no competition 
5 10.991 5. If it would enhances my profsaslonal standing 
4 (0.881 4. If I had a financial Incentive 
6 (0.60] S. If It would make me well known 
least positive willingness toward 
disclose knowledge 
Industry Engineers Overall Final samples Intervals 
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Figure A. 2 
Industry sample intervals 
Figure A. 2 highlights the most salient willingness indicator to industry people is "if I had legal 
guarantees and permissions" (interval score = 1.47). By contrast, "if it would make me well known" 
(interval score = 0.60) appeared to be the least salient willingness indicator. The extreme contrary 
between the two indicators underlining the distance and the drives these indicators produced within 
industry people. Interestingly, it seemed to be important for industry people to receive new knowledge 
in exchange as the indicator 7 "if I would receive new knowledge in exchange" (interval score = 1.30) 
followed directly after the "legal guarantees and permissions". The issue of trust is another which 
shown as a positive indicator "if I could trust my colleagues" for industry people (interval score = 1.19). 
The interval scores of the overall sample presented in figure 5.11 clear supports the proposition of this 
study that there is a distance between the willingness indicators. 
Education Sample 
Figure A. 3 illustrates the estimated distance of the eight statements placed within education samples. 
Each interval scores is a representation of the estimated distance of the statement. 
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Figure A. 3 shows indifference in terms of the estimated distances between indicator 6 `if it would make 
me well known' (interval score = 1.17) and indicator 8 `if I felt I was fairly treated by my employer' (interval score = 1.17). Contrary to industry sample, the willingness indicator 7 `if I would receive new knowledge in exchange' with a highest interval score 1.56 clearly indicates the salience of knowledge 
to educationalists. This is in line with the education identity factor structure where knowledge salience 
played a large portion in constructing ones professional identity. This fording seems to support the 
proposition of the study that identity factor will have a differential influence on the level of willingness. 
The fact that indicator 4 `if I had a financial incentive' appeared to be the least positive indicator for 
educationalists is another interesting findings. It brings a sense of status which was found to be one of 
the factors within education identity factor structure. 
Research Sample 
Figure A. 4 displays the estimated distance of the 8 willingness indicators placed within research 
sample. Each interval score is a representation of the estimated distance of the statements. 
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Research Sample Intervals 
Note the shifts of 8 willingness indicators that largely placed on the scale of most positive willingness 
toward disclose knowledge. The most positive willingness indicator is the indicator 7 `if I would 
receive new knowledge in exchange' (interval score = 1.51), contrary to indicator 6 `if it would make 
me well known' (interval score = 0.94) confirming the salience of knowledge when compared to 
`making me well known' for research engineers. It supports the assumption of the study that is, 
knowledge is salient to professional identity, it has a function of utility. This finding suggests a 
connection to the identity factor structure which unfold an interesting aspect of willingness indicators. 
Non-research Sample 
Figure A. 5 shows the estimated distance of the 8 willingness indicators placed within non-research 
sample. 
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Non-Research sample intervals 
Figure A. 5 shows a contrary to the research sample, for non-research engineers, the most positive 
willingness indicator is resulted in the indicator 3, `if I had legal guarantees and permissions' (interval 
score = 1.47), whereas indicator 7 `If I would receive new knowledge in exchange' (interval score = 
1.24) become secondary in this sample group. More interestingly, the indicator 4 `if I had a financial 
incentive' appeared to be the least positive willingness indicator toward disclose knowledge. There is a 
mixture of authority and utility that is associated with knowledge illustrated in non-research engineers. 
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APPENDIX17 
The tests of willingness concept 
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Appendix 17 Test of willingness of concept 
Willingness indicators factor analysis 
Item 
factor loading 
12 
5. if it would enhance my professional standing 0.864 
6. if it would make me well known 0.851 
4. if I had a financial incentive 0.786 
7. if I would receive new knowledge in exchange 0.579 0.499 
2. if I could trust my colleagues 0.815 
1. if there were no competition 0.731 
3. if I had legal guarantees and permissions 0.713 
8. if I felt I was fairly treated by my employer 0.474 0.565 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) 
Bartlett's Test of Sphericity 
0.867 
0.000 
Results indicate that statistically the willingness construct as measured by these items 
is not unidimensional. 
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